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BACKGROUND OF THE INVENTION " 

1. Field of. the Invention 

the present invention relaies . to a .method of manufaciuring a semic 
aiid in particular, . it relates to a m^hod of mahufacturihg a thin^ fle^ibfe.(hay^ 
property) semiconductor device. Fiirthej, the present invention relatdsr ta a method of 
reducing parasitic capacitance which is. generated between wirings f6rmed[.on''ffifferin layers ; 
.through insulating films, ..Note that the term semiconductor device lit this;^^^s^^^^ 
indicates , general devices which function by 'utilizing" semiconductor; ^ . 
particular, the present invention can be suitably applied to integrated circaits using elements ; 
having SOI (silicon on insulator) structures in which a. semiconductor layer i^^^^^^^ 
insulator, to active matrix liquid crystal, display devices structured using llim 
(TFTs), to active matrix EL ' display devices, and the. like. iTie . teit^ th^m ^ 
Indicates an electronic device containiiig a" thin film transistor (TFT) stn^^^^ using a J 
semiconductor thin film, and at least one clisment from amount elemeiit$ stfch as wiring, ; 
conductive layers, resistors, and capaciiive elements in this specification/,'^-) ;■ ' ^ 

2. Description of the Related An ^ . % ^ S 
Integrated circuits using elements having SOI structures in which semiconductor layers are 
fonned on an insulator exist as one, kind of semiconductor device,^- It is possible to; have 
little parasitic capacitance; and to have high operation speed, by forming: semiconductor 

^- layers on insulators: .. \\\ -/Or-: [-'^ . - 

.. One type :of semiconductor devicie is an actiye matrix liquid crysfkl. display device. 

Structures in wliich a substrate on which thin film transistors (TFTs) are formed and used as. 

switching elements of pixels (TFT formation, substrate), and. a substrate: on: which an. 

opposing electrode is formed (opposing substrate) are joined, and Hqutd crystals are injected 
' in a gap between the substrates, is prevalent for active matrix liquid crystal display devices:; 
. Theyoliage applied to the liguid.crystals can be contiiolled for each. single pixel by the TFTs 

iformed on a transparent substrate such as glass, arid therefore, active niiinx liquid crystal 

display devices have clear images and are widely used in office automation equipment. 
^ televisions, and the like. , - . . : . ' c ^ - ' 

. Further, active matrix EL display devices are known as one type of semiconductor 

device. Active matrix EL display devices have a structure in which an EL material is 



sandwiched between two electrodes, and an electric current flows, thereby cau$ing1i^tJ6 be 
emitted. The dleclric current flowing in the EL material can be controlled for eapft sirt^e 
pixel by using a' plurality of pijcel transistors, and therefore an image is deja^. : •> 

The level of integration" for these types of semiconductor: deytci^:is iiricii^^^ ' 
5 becoming ' minute.- Parasitic capacitance: which is generated befwccti/jvinn^^ a 
. semiconductor, device leads to electric signal propagation delays, aftd. thisfhindfiis^ iii^^s^etji ; 
operation and accurate electric signal propagation. There are .two. types: 'b£ parasitic 
capacitance, one which is generated between wirings formed on the sam<l[]iayef,;and^ 
which is generated between wirings formed on different layers through aiilpsolatiottiBlin^^ . 
10 If the level of integration is increased, the distance between iwinngjrfqrnfed^^^^^^ 

. same layer becomes sifnaller, thereby increasing the parasitic capacitaripe.*' Wmiig$'if^^ be .. 
moved to different layers in order to reduce the parasitic capacitance between wiHn^ fbc^<^^^ . 
on the sSme l?iyer. Namely, the integration level of wirings on the;,saifte Jaiyei^ fe^^^ 
among several! lasers. Lowering the parasitic capacitance which i|: genetattd\bei^^^ 
15 wirings formed on diifferent layers, through an insulation film, contributes taan implfoycm 
in the overall integration level of the semiconductor device. J 

There are methods such as making insulation films thicker and increasing the distance, 
between wirings, and using insulation films having a low dielectric constant in order to 
reduce the parasitic; capacitance generating between wirings fornled oh different layers 
20 throiigh an insulation, film. However, if the insulating film is made thicker, then not only 
does it become moire difficult to form an opening portion in the insulation .fllm in:order to; 
make a conductive connection between wirings, but there are also cases in which pnibJejiis^. ; 
such as conductive layers formed by sputtering, for example, breaking in the inside oT.A^^^^ 
opening pdrtioii, or being unable to ensure a sufficient. film thickness; with the resistance'::. 
25 therefore heconiing large. Further, insulation films having low dielectric constants have, a 

likelihood to deyelpp problems relating to film quality, such as . resistanc^; to heat arid . 
; permeability, aiid manufacturing problems such as dimensional changes due.to etching, Forj:' 
example, althougii dependent upon the etching conditions, , the hole dianieter may become ; 
. larger to approximately 1 jum for a case in which a 1 /<m thick acrylic is used, and there may . 
30 be damage in improving the overall level of iirtegration of the semiconductor device. . , ' y ,^F]-, 
In addition, there is a method in which the formation order of the conductive layers ; 
used for forming the wirings is changed. For a case structuring integrated circuit's, haviiig ' 
two layers of wirings for making the conductive connection between elements, by top gate . 
transistors, the following order of formation is normally used: active layer: first insulation:. 
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■^"-film (gate insulation fiinn); first conductive layerj(gate electrode); second ^ipjul^^^ 
interlayer insulating film); second conductive layer (first wiring); YfiiVi^^^^ 
• • "(second interiayer insuiatingTilih); and third coilducl^^ i : 

: . " r/ ; - If the structure is changeJd to the following: first conductive j.^^e^^^^^^ 

" . i first insulation film (lower poi'tioii. insulation: film); active layer: second insu^ film"(gale. ; 

- " . ;J ; irisu^atiQn:^filrri); second conductive * layer (gate, electrode); third' .iitsjjjaS^^^ 

. . interlayer insulating film); and third conductive layer (first wiriiig); thejo:thfe^ifist^^ 

-ihe first wiring and the second wiring becomes largfe, and the parasitic ca|iicit^.^^ ^ 
V V ^ between the wirings caii biC reduced. .. " . ' . /- • ir^l ?^^^^^ 

/ io ;f. The distance between the first wiring and the second wiring bejctimt^^^^^ v 
. . Ml '^C2ist^ and problems; relating to openings and the conductive conneciioiii .catf^^^^^ .* 
r . through. the active layer, for example.. . However, eveii with the same seponij ^irihg, with the A 
, . . . j ^ latter c4se a material, able to withstand the. film formation tempefature:;6fj^t^^^ 
; . ■ ; ^ formed , actiye layer .and the thermal activation temperature of injeCte^^i^^^ be i 

^ i 15^ used, and the same-inaierials. cannot always be used by the fornier aftd latt^ cases;;>^ 
; .V* \ example, Al is dften used as a wiring material having a low resisiiviiy^utTts^ 
■ ^ heat is low, and it cannot be used in the latter case. \ , w^^^^ :■; • 

' Note that, Within this specification, an electrode is: a portioa of a viririn^, a;nd the terms.^;": V 
. : wiring and electrode are used separately for convenience. Ho^yevcr; thft>t^^ 

^ :/ 2b. ^always contained withiii the; word electrode. . : {^i;;; ^ 

Semicdhducior devices.* like ihose stated above are recently being 
r devices and the like; and there; are demands to make the portable devices ihi||he>i:light^ and . . . 
/ more, flexible: (flexible properly). .The major portipa of the thicknes^of i' '^j^jfiicondiictor.. ^ 
>f; devi^ief is' ihe thickness' of its substrate, and the "substrate may be made thinper in order to.. 
; ^25 make the portable, device thinner and lighter:. However, if the. subsir4iartSL^.m^ 

then nianiifacturidgibecomes difficult due to trouble in phoi61iihograp"hy:procesjs'«^^^^^ by " ;* 
' ^v Cy j: - -^^^^ w^^ manufacture, and substrate breakage mort efisily occuiring ' : 

: ^Oduring transportation .of the substrate. A light, flexible display device can be manufactured, 

- J ; :;v : prpyided thai a semiconductor .device can b^; manufactured on a transparent plastic s 

36 or the like^but this has not yet been accomplished due to problems such ai the heat resistance / 
' .of plaistic substrates/ 0- ; V ■ :.v 

- 5 ; ' ' Further, high speed operation of electric circuits and accurate propagation of electric ~ 
signals can be performed for reducing the parasitic capacitance which is generated between ; 
--Virings formed .on different layers through an insulation film, thereby being 'able to use 



SUMl^ARY OF THE INVENTION '-Ml^^S^'^J^W^ 
5 ■ 'The inventdrt of the. present inveiliion considered a method ctf 'mifniij^^ 
film device on . a substraterposseissing sufficient resistance to heat aM^ 
manufacturing, and. then removing the substrate. First, a thin film deviaE_^^i^^^^^^^^ 
first substrate, and then a secdfid substrate is horidjed.^ In this Staled fh^^^^ 
exists between the first substrate and the second substrate. ThcL first 
.10 reixioved, leaving the thin film' device retained oii (he second substrate.- -y^^ 

for reaching the thiii film device retained on the second substrate i3 forme^ an^^^^^ 
processing such as forming "a conductive layer so as to contact the thin film^feyic^^^^ 

- the.Qpiemng portion, is,perfbrmed, arid the second substrate is also rernbVeS^ 

In addition, in the. present invenlion/the first substrate and .the secStfd^^^ 
15 bonded by coating an adhesive in a portion of regions in which the":thin fi{rtt;9eyi?:e i$ noU 
formed. / Alternatively, an adhesive is applied to a portion of the regioris; ^^^^^^ tfie.thin';' 
film device is not formed, and other portions are temporarily restrained usi;iga niateriarsuch 
as viscous adhesive material. The second substrate can thus easily be. removed b^^^ cutting 
the bonded portions:' 

20 The thin film device is always retained on one of the substrates if the above method 

of manufacture is used, but both substrates are peeled off in the end, so the firstsubstrate and . 
the second substrate may be thick, and substrates having sufficient strength cari be used.^ Jn^ 
addition, little , substrate warping and substrate breakage develops; resultirig. in that thie 
\ manufacture is easy. . 

25 Flaws to the back surface of the substrate during substrate transpoii^tioh. in dispiiay 

devices such as active matrix liquid crystal display devices and active maifijC EL display . 
■ : device^ are a cause of a drop in display product quality, and this becomes a^proBleni. : The 
- . .substrates, used for support during manufacture are removed if the abp\^ ,melhoC of"/; 

;niariufacture is used, arid therefore ^his problem is also resolved. _.r\ i ; -v^l-'iv^ih?^ ; 
30 In addition, output electrodes can be formed in both the obverse and reverse, sides of 

the thin film device if the. above method of manufacture is used.„ If these are .overlapped, . 
then they can be applied to a three dimensional package and the like. . " : ' 

Further, there is also another invention in which a second wiring is formed in the side. 

- opposite to a first wiring with respect to an active layer, after forming: an active layer; a first 



J... in'sujation" film (gate ihsulation^^ a first conduciive layer (gaie.^elecirdde); a second ^ 
insulation, film (first interlayigr insulating film); and a second cohductiyi^la^yef Xtef w 
In order.;: Namely, a structure to be realized in which; a first conduciivevlaw^ (second 
s: wiring); a first insulation' film (lower pbftion insulation* film); an., active iaycn 'a^ s^^ 
5:.insi?iatifin filnj.Xgate; instilatiol;fiJm); a setoriU conductive layer (gale j^|e^^^^^^ 
V:-- insulation filni (first inierlayer insulating film); and a third conductive ia^ef^j[fi^^^ are" 
forrAed. Note that, in thi? 5pecification, the term active" layei indicates V layfer cdihposefd of 
■ i'v a semlconducjbr film contkining a channel region, a source region, arid a dfaiA r^^^^ ! ! . 

\ . Parasitic capacijance.generated between the first Wiring and the/sefct>!i^^ can be . 
10 reduced by the above structure; and the .wirings are formed after fonnin§ the active layer.;': A 
^;. ..miaferiai having a low resistance ta heat can the^ * ''''^^■'■^:;^y^^ ^ i :^ r 

Two substrates are use^d in the present invention in order to realise -ihis' type oif 
■v" structure.. A thin film* deyiice.is formed on the first substrate, and the^eibAid 5ubs^^ 
/a bonded , to. the .surface on which the ihiri^film device is formed.. T^^^ 
is. removed using a method such as. mechanical grinding of chemical griri:dirig;'Witb th^^^ thin film 
. . device isupported on the Second substrate,;-.- The back surface of the thiri film, device is; 
. exposed when the first substrate is removed, and therefore wirings are form!ed!.!/^v/Wiririgs can . 
therefore the top and bottom sides, of the active^ layet ^VCa^^ in which 

transistors are formed on the first substrate, cases in which bottom gate transistors are formed, 
20 and cases in which top gate transistors are formed can be siinilarly structured. .. .Note that the 
. . , term bottom ,gate thin film transistor indicates a thin film transistor in which. ah active layer is 
formed in a layer between., a gate electrode arid a wiring, as. shown jh Fij.' 27, in this.: 
specification.. V' .- . • ■ 

■ y^ J^^^^OT^ by forming a top gate transistor on the first substrate, and then forminjg 
25" wirings Qijly on the bottom side of the activejayer, a transistor which becomes a.bottom gate 
. V . [Structure can be striictured after removing the first substrate, provided that the mahtifacturing . 
%^ method of the /present invention. In this case, parasitic capacitance' between a first wiring" 
.: V' formed bri the bottom side of the active layer and a: gate wiring can be reduced. Jn addition, 
impurities can be injected in a self-aligning jnanner using a.gate electrdde though it was not 
.30 /possible with a converitionai ' ^ - /I 

, In accordance with one aspect of the present invention, the method for manufacturing 
a semiconductor device comprises the steps of: 

forming d thin film device on a first substrate; 
* bonding a second, siibstrate to the surface of the first substrate on which the 



' * thin film deyicie is fbrmed; ' / : 

removing the . first, substrate, leaving the thin filni device ^OI£;'(h^^^^ 
* ■ : - l-^.:- ^subsitrate: • * "." • 

^ ^ fonning an openmg portion for reaching the thin film 

" "-'5 secoml substrate; and v ^vi. . *. > ■ * " \'^/^Sirx?$6J^^:^^^^^ 

~ . , /; ; ~ . cutting the second substrate so that the bonding portion of thiri'filpiCiji^^ 

thie. second substrate, is removed, and removing the second substrate*.. - . I': L '^k 

": In. accordance vi/ith . another aspect of the present ..invention,^; t^^^^ 
* manufacturing a semiconductor device comprises the steps of: . ' 
V. 10 . . forming a thin film deyice on a first substrate: "/ P ' ^^C?^^ t^^^^ 

. . " . -V \ 'bonding a: second substrate to the surface of the first subsfrat^' c^^ ; 

thin film device is^fprmed; • • . • . ; • ' 

removing the. first substrate, leaving the thin/film device^0Ji^^^^^ 
. ••' ^<-;Substrate:,v.,>v.,. ^ ^' ' . . - :: ' : ^. /^■••^'P^ ■;:•^v^!^^ 

^ris; ; ]^ y-'"'' fbnning an opening portion for reaching the t^^ 

second, substrate, and forming at lest one conductive layer contacting, the thijjfTUni^ 

y through thie opening portion; and . \j:?-^'9^^^^^ 

. ' ■ ' cutting the second substrate so that the bonding portion of the t^m^^^ 

'"'^ ' ^ "^v- • aiid the second substrate is removed, and removing the second, su^ 

. ;.;20 , -".^ In accordance ^ another aspect of the. present invention, the i^^ 
; r -manufacTufrng a semicohduaor device comprises the st^^ " 
: . ; , - forming a iliih film device on a first substrate; . V -S^ '^^^^ 

^ : . : - " coalmg regions in which the thin film device is fdrmeit ahd.re^bfl?:!^^^^ 

\ ! ^^^^^^ device is ncif formed, separately by usirigat least twoL types' of aStfKeslve^a^^ 

2^ -bpiiding' a^ secohd substrata 'to the surface of the first substrate on which the' iluif: filn^^^^ 
*s''fonnied:.'^^^^^ ' ' - '"■ \ '^ 3t^y\ '^^^ 

? . ' : . ; first substrate; leaving the thin film deyice off "^iHe s^tori^^ 

■ ^^^.^^isiibstraieiv^ • ;; * ^z'''"./ \ \-^'''-'^y:r l^^M^^ 

^y \. } - ^ fonning an opening portion for reaching the thin fito deyice retaihied ph thel|% 

; . . 5 cutting the substrate so that the regions coated with, adhesive are 

y: ■ removed. >- ; - ** -vf ; i;-!^ f;' 

r \ivlth another aspect of the present invention, the method for' 
" ^• manUfaciuniig a semiconductor device comprises the step^ of: ^ * ^ . 



coaling regions in which the thin film device is forrned, ahd cegloTO in. which . 
the thin film device is not formed, separately by using at least two.lypes .bf adjfiesives/and 
bonding a second substrate to the thin film device formed on the first suhstrktej" . . ^ V ; 
' removing the" first substrate/ leaving the thin filni dev|(e(f;;&tf 

5' Substrate; 

: : forming an opening portion for resaching the thin film deYixj^'fefaihtd oii the, 
second substrate, and forming at least one conductive layer comact'irig thc.tl^^^^ 
■' through the opening portion; and - ^^^^^ 

' ; '-cutting the second substrate so that the regions coated with. adhe_si^^ 
10 removed 

V. ; . ' ^Ui accordance with another aspect, of the present inventipit -the:: nriethod fori 
manufacturing a semiconductor device comprises the steps of: " r- 

/ forming a* first, thin film device on one surface of a first siibslrate; v . 
^ ' paflially bonding a thin film or ,a second thin film device to 4 secp^ substirate; : 
15 . bonding the thin film or the second thin film device second 

: ' " siibstrafe to the first thin film device formed on the first substrate; 

. . ^ removing the first substrate, leaving the first thin film device -o 
substrate; ' .- ^^ • ■ 

/ • ' iy -'-f-'-r^' forming an ppening pprtipn in the first thiri film device retained oh the second. 
20 siibstrdte; iand . ' . 

icl" cutting the second substrate so that the bonding portibn.df thei^^ 
/ 'second thinfilm device, and the second substrate .is removed, and removing only the second 
' ; .isubstrate, Teaving the thin:.film or the second thin filni device. 

In accordance with , another aspect' of the . present invertiion;. the . method for 
25 manufacturing a semiconduQior devide comprj'ses the steps of: . 

forming a first thin film device on one surface of a first substrate;- . 
. partially bonding a thin film or a second thin .film device to a second substrate; 
bonding- the thin film or the. second thin film device bonded. to the second 
substrate to the first thin film device formed oh the first substrate; 
3o" \ : ^--^^^^^ the first" substrate^ leaving the thin film .:device on the second 

substrate"; v 

• ' • forming at least one conductive layer on the first thin film device retained on 
. the second substrate; and 

' -^^ - cutting the second substrate so that the bonding poriioh of the thin film, or the 



second thin film device, anid. the second substrate is removed, and reriiovi|^BW^^^^ 
substrate, leaving the thin film or the second thin film device. , :} jVi l : ^ ^ 

In accordance with another aspect of the" present ihveril;D|^ tfi^^^^ 
manuftcturing a semiconductor device comprises the steps of: ' - "^5^^: ' i^' 
forming a first thin film device on one surface of a firsCsiibaia 
coating locations in whidi the thin film device exists/ ai^o^fion^^ V 



the thin film device does not exist, separately by using at least two tjj^simradh^^ and 

bonding a thin film or a second thirt film device to a second substrate;' V^if^S^v> \ " ' 

. ' ■< ' • • 

bonding the. thin film or the second thin film device bitsiid^^ 

10 substrate to the first thin film device formed on the first substrate; : '-'^^J:^:^-^-;--^' . .^i'^^ 

removing the first substrate, leaving the thin. filrh"jde^ 

substrate; . . . . ^ ' \ 

forming an opening portion in the first thin film device reti^Sj^^^^^ . 

substrate; and ■" ' ; " . ^ H'l^Jj^:;^^ 

15 cutting the second substrate so that a portion of the^ iHinSfil^ 

thin film device, and the second substrate is removed, and remoyi^'iblfl^^ second 

substrate, leaving the thin film or the second thin film device. ^X^^^'^^J^ '. ^ '^JJ^S* 

In accordance with another aspect of the present inverttioi^lSip^^ 

manufacturing a semiconductor device comprises the steps of: " . ^ "^^^^S^^^if^ ^^^l.: 

20 forming a first thin film device on one surface of a first iubstraie^? ^ v:;^ 

coating locations in which the thin film device exists:/ai(d!l0b1^^n^^ whicfi^;^ 

the thin film device does not exist, separately by using at least iwd tjjj^jbf kdfe^ ^^J^ 

bonding a thin film or a second thin film device to a second substrate:; Ji^Sfiii^''^ yr^: ' 

bonding the thin film or the second thin film device: :b6n?r^!|^|Q^^^^ 

25 substrate to the first thin film device formed on the first substrate; -^J^i^-^f ': 

removing the first substrate, leaving the first thin film deVic^^^p^^^^^ 

substrate; * * • • " ''^-^^1^^'* ".i^i"?' 

forming at least one conductive layer in the first thin Gha'dBScc:^^^^^ o^lll P 

the second substrate; and' --^ '■:-^^'^^:3^-'''^''''' - -^.Ay-^U- 

30 ■ . cutting the second substrate so that a. portion of the. thint'film^pr 1^^ secohif , ' . 

thin film device, and the second substrate, is removed, and rempying^.^i^i^^^ 

substrate; leaving the thin film or the second thin film device. ■ I :'y^r- 

In accordance with another aspect of the present invehiioit.: the" method for }:: 

manufacturing a semiconductor device comprises the steps of: -i . 'r- f ' ' • - 



. - . forming a first thin film device on one surface of a firsl'^siifelfitjg!? . . 
partially bonding a thin film or a second thin film device tdja sea^^^ 
bonding the thin film or the secorfd thin film device bbrtfled to iHe.^^^ 
substrate to the first thin film device formed on the first substrate; and ^ - ^ ^;P V> 

•5 cutting the second substrate so that the bonding portion of tifetihitf^^^ 

' second thin film device, and the second substrate is removed, and Vemo.vMi^ 

subsiratjB, leaving the thin film or the second thin film device. -^^^f^ ' 

: . In accordance with another aspect of the present inve:fttidi^;;; 
manufacturing a semiconductor device comprises the.steps of: yi^S-J^-fv-^ir-^^.-^^^^:, . , y 

10 % : forming a first thin film device on one surface of a first siijbsi^^ 

. coating locations in which the thin film device existS^'and/tocalibri^^^^ 
the thin film device does not exist, separately by using at least two typcst;;b^^ 
bonding a thiii'film or a second thin film. device to a.secohd substrate.; 'r:^'!^-^:-}' ''^-/'' vJM. t 
; ' ' .bonding" the thin film or the second thin" film device bondeiip^the secbndi 
15 substrate to the firsi thin film device formed on the first substrate: and ^ rcSl^^i;'? ^^^^ \ ^fr 
: . cutting the second substrate, so. that a portion of the. thin fSfnjC^ sebohd" 

' thin film device, and the second substrate is removed, and removing bitty Jlie secon^^^^ 
. substrate, leaving the thin film or the second thin film device. v^^^ : " ; 5 ^ 

> In accordance with another aspect of the present inventiQlt^th^ 
20 manufacturing a semiconductor device comprises the steps of: . J. ^ 

fontiing a first thin film device on one surface of a first stihsttat^^" -^ •"' V 

, ^ .partially bonding a lhin film or a second thin film device tb a sectind substrate;'- 
introducing liquid crystals between the first thin film disviii^^^^^ 
- "first .substrate and the thin film,: or the second thin film device^'r/boride]^.:^^^^^ 
25 substrate; and 

- r : - cutting the first substrate, the. first thin film device, the secdM' substrate;, ahdl, 
the thin film or the second thin film device, so that a portion; of the first^stibstfate, the first, 
thin film device, the second substrate, and the thin film or the second thin iSlnt; device is: 
removed,* arid removing the, second substrate, leaving the thin .filni or; the/secprid thin, film.; 
30. 'device, i^-^^"../- ,y ' 'v^'T ''^ . ' " ■** " ' ' ■''-yr'-'^fi^iSf'^'' , 

■ In accordance with another aspect of the . present inventiQn; 4:the method for 
manufacturing a semiconductor device comprises the steps of: ' ' • 

V forming a first thin film device on one surface of a first substrate: 
coating locations in which the thin film device exists, and. locations in which 



the thin tllm device, does not exist, separately by using at least two types; of adfi^sive^^^ 
. bohdins a thio; film or a second thin film device to a second substrate; * i. . ^ 
'' introducing a liquid crystal between the first thin filjn.'deyicc^^ 
first, siibsirate and the thin film, or the. second thm film desvice/bqn^^^^ 

s Suhtj5ii3ie:;aijdr.^v: ^ ' - ■ / ^Vj^^^^:^t^^;^^ 

'I vfr putting the first substrate^ 

the thin filrp or second thin film device,, so that a portion of the firstjsupstra^^^^^ 

thin film device; -the second substrate, and the thin film or the secpiiil^fhiit;^ 

removed, and removing the second substrate, leaving the thin filni or tHe^^^^^ 

icr 'device;'-, v^- .'" /. ' ■ -.v ^ - • 3.fr!^ '.v^:^ 

s^ . Iny accordance with another aspect of Uie presenf invefiiiijlC 4he^^ 
manufacturing a semiconductor device comiirises the steps of: • ^ 

/; .'^ V .forming a thin film device on one faceof a first substrateiS^ i^v^ 
^ ^ ;:^:v?" partially bonding a polarizatioti* film or a polarizaUoirt^flSer lff ^ 

15 substraiic;/-^;-^" ■ ./ • - " ^ '\ r ' , ■■ V-i^il^^-J^^-v^^^ W-^^'^c^^'-' 
bonding the polarization film or the, polarization plate. bbridM^^ 
substrate to the thin film device formed on the first substrate; ; / ^ ' : r • . 

removing the first substrate, leaving the thin film* devite occ: the second 

substraite:f'\;*:'V \ • . '"^'•^•'^ ' ^'^/^^'X'-'^'' 

20 forming an opening portion in the thin film device retained, on the second ■ , 

•substraie;-and ' " ■ ^ 'V?. v.':xf'\'' v";^- - v;"^^^^^ 

L, . cutting the second substrate so that the bonding portion: of the "polsuizatipri 
film, or/the poilarization: plate, and the secohd substrate is removed*, arid rejmpving only tlit^^K: - 
second substrate, leayihg the polarization film f r??^^!^^ ^ 

25 . . In accordance with another aspect of the present invention, the method .^^^^^^ 
manufacturirig a semiconductor device conipnses the steps of: . : r.. ; ; o V: ;" . 

7 forming a thin film device on:one^ V:- - ' 

partially bonding a polarization film" or a polarization: .plate to a second ;;; 

.. .. substrate; -.o,-;^-.. ' •: . J :.r;: . ^ ■ *: . ..j-^^^r^X; '•" -V. .• >r;.v?\_/v 

30 / > : . bonding' the polarization film or the polarization plate, bonded to the second... • 

substrate to the thin film device formed on the first substrate: . 

' • removing the first substrate, leaving the thin film^device oii:. the second" 
substrate: • 
. ; forming at least one conductive layer on the thin film device retained on the.. 

- ' 1 10 



- second substrate; and * > • i'-^ 

cutting the second substrate so that the bonding portipft of the polarization, 
film, or the polarization jSiate^ and the second substrate is removed, ami^mp^vng only the.;'/, 
second substrate, leaving the polarization film or the polarization plate. '■ ^ J: . 
5 In accordance with another aspect of the , present invefiiipn,; the m^^ fpr 

manufacturing a semiconductor device comprises the steps of: Ir^cX^^-yj * . ~: V 
fomung a thin film device on one face of a first substrate; ; ' 
coating locaiiohs in which the' thin film device exists;. arid locations in which ; 
the thin film device does not exist, separatdy by using ai least. two types M adhesives, and . 
10 bonding a polarization film or a polarization plate to a second substrate;. . .:* . 

bonding the polarization film. or the polarization plate bpncjed to the secofid, f 
substrate to the thin* film'device formed on the first substrate; 

.removing the first substrate,: leaving the thin film deVice on tfie second 
••substrate; . , ''■ ' • • ' •:. ''.y-^k- 

15 . forming ah opening portion' in the thin film device retained on the second f 

substrate; and . ■ . - : . : 

culling the second substrate so that a portion of the polarization film, or the 
polarization plate, and the second substrate is removed, and removing only the second . 
substrate, leaving the polarization film or the polarization plate. \ 
20 In accordance wiih another aspect of the . present inventiori, the method, for 

manufacturings semiconductor device comprises the steps of: * ' * 

forming a thin film device on one face of a first substrate: ' • 

coaling locations in which the thin film device exists, :andJ6cations in which . 
the thin film device does not exist, .separately by using at least t^d iypes\6f ^dhesives, and 
25 bonding a polarization film or a polarization plate to a second substrate: f .J- : 

bonding the polarization film or the. polarization plate bonded to the second 
substrate to the Ihin film device formed on the first substrate; , . ■ ^J^'^^^' r 
removing the first substrate, leaving the thin film "device oh the second . 

-substrate; - 

30 V. one conductive layer on the ihiri film devide retained on the .! 

second substrate; iand _ :jy , . 

cutiipg ihe second substrate so that a portion of the; polarization film, or the 
polarization plate, and -the second substrate is removed, and remdvihg only the second 
substrate, leaving the polarizaiion film or the polarization plate. 
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^ " In accordance with another, aspect of the present invenfidn,' ihg; method: fot^ j, 
nianufacturing a semiconductor device comprises the steps of: - 

forming a thin film device on one surface of a first substrate: v - ■ ' - 

.\ /forming an electrbde.on the thin film device; V. 
' . 5 . , partially bonding a second substrate to the thin film deyice'fbrnied.on.the. rir$t,i;,-.U 

/- . . ^ ;^ substrate, and; V ' " /. ll: -y -, ^ : " ' • ' \: /: ■ " ' ^^t'.^: 

removing the first substrate, leaving the thin film, device, on the. second;. ,-. 
\ \- *. . sufa^trate;^ * --^^ • -.' .■•*•-*';;:: • • 

forming an opening portion in the thin film device retairied on/.the. second. 
. •■• 10 substrate; • ^ ' : " \ • ' ^ \^\brf ■■ •\ . '.-v^ "^^ 

. i . - cutting the second substrate so that the bonding poriiori 6f th?tKin*film device 

and the second substrate is removed, and removing the second substrate; and:. ^< 
^ ^1-" ^ . ^ forming and overlaijping a plurality of thin, film devices from*. ihe,;^^^ filni '^f:.: 

? ... ji" . - device obtained in accordance^wiih the. preceding steps, and making the electrode? formed on;.. 

J '/ ^ - . - . is/ the top and an electrode formed on the bottom of the thin film devices coriduqiye.. : ; V • .,7 
J']^'- "^^-:/ In accordance with another, aspect of the present invemioin, the. rnethod for.'. 

manufacturing a semiconductor device comprises the steps of: - T 7- . ' 

r^vV ' forming a thin film device on one: surface of a first subsirate^^V ; 

'^■r-..^'^"'"^^'^:''^-^'^-:'' . forming an electrode on the thin film device; : 7=^:0: s:. . 

' ' . : 20 ^ partially bondins a second substrate to the thin film device formed. on the first.*' 



substrate; 
substrate; 



removing the first substrate,, leaving the thin film, device, btt the secondV 



forming an opening portion in the. thin, film device retained on Ihe second . 
25 substrate, and forming at least one conductive layer to form an electrode: -V: '; , . 

: . ; cutting the second substrate isb that the bonding portion .of the thin film device^ 
. and the second substrate is removed, and removing the second substraite^^^ . y .:, 

forming and overlapping a plurality of thin film devices; from* the thin, film ) 
i- device obtained in accordance with the preceding steps, and making the elecl^pdes: formed oic,!)^ 
30 . the top and bottom of the/ihin film devices conductive: . ''[ '^'.y -i-^: ' ■ ' z '-'^:' } 

in accordance with another aspect of. the . present invention, the method for 
manufacturing a semiconductor device comprises the steps of: 

V forming a thin film device on one surface of a first substrate; 
forming an electrode on the thin film device; 

12. 



coaling locations in which the thin film device exists,, arfdjocatid^ 
the thin film device does not exist, separately by using at least two typeSTof ailhesives, and 
' bonding a second substrate to the thin film device f6rmed on the first substrafer- v 

removing the first substrate, leaving the thin 'film deyice-Jbb the se^ 
' 5 substrate; . ' ; Vi- 

forming an opening portion in the thin film device retainied bii' tJiiie. second 
substrate; . 

cutting the second substrate so that a portion of the thin filmiievice aind the 
second substrate is removed, and removing the second substrate; arid . ^ ' ' . 

10 forming and overlapping a plurality of thin film de vices . ftpm^^^^^ film 

device obtained in accordance with the preceding steps, and making the dectrpdes formed on 
the lop and an electrode formed on the bottom of the thin film devices condudtiyje.,- 

In accordance with another aspect of the present inyention,^^;the;^^^^ for 
. manufactiiririg a semiconductor device comprises the steps of: -^-yf^t^^ '^-..' 

15 forming a thin film device on one surface of a first substrate:^ ^ 

forming an electrode on the thin film device; if:- l . 

coating locations in which the thin film device exists, and Ipcaiipns in which 
. the thin film device does not exist, separately by using at least two types of adhesives, and 
bonding a second substrate to the thin film device formed on the first substifaiei;> v 

20 removing the first substrate, leaving the thin film devicc oft, the second 

ft,* ' • • ' 

substrate; '1^ 

forming an. opening portion in ihe thin film device retained on the second 
- substrate, and forming at least one conductive layer, forming ah electrode; > ; : 

. cutting the. second substrate so that the bonding portion' of the^ thin film device 
25 and the second substrate is removed, and removing the second substrate; and . 

formirig.and overlapping a plurality of thin film devices from the thin film 
device obtained in accordance with the preceding steps, and niaking the electirddes formed on 
the top and bottom of the thin film devices conductive. . 

In accordance with another aspect of the present inventipri, the;, -method . for 
30 manufacturing a semiconductor device comprises the steps of: r- ' Z"^ ''/^ 
. forming a first thin film device on one surface of a first substrate: 
forming an electrode on the first thin film device; 

partially bonding a thin film or a second thin film device having an opening 
portion to a second substrate: or forming an opening portion in the thin film or the second 
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thin filai device after partially bonding the thin film or the second ihiff filin 'deyifef' to the 
second .^ub^trate; ^ ^ 

bonding the thin film or the second thin film device bonded to., (tie. se'cond 
substrate to i& first thin film device formed on the first, substrate; 
5 . removing the first substrate, leaving the first tliin filnj deyioeVotf iH^ second 

' substrate; - - _ * . . : . 

forming an opening portion in. the first thin film devicejetained on the second 

substrate; 

cutting the second substrate so that the bonding portion of the tliiii' fiJup; or .the 
10 second thin film device, and the second substrate is removed, and removing^didy the second 
. sutstraie^ leaving the thin film or the second thin film device; and ^ " ' :V; 

. * forming . and overlapping a plurality of thin film devices fro^i, the thib. film.; 
device obtained in'accordahce with the preceding steps, and making the electr^^es. formed on.; 
the top ahd'boitdm of the thin film devices conductive. . . . 

15 . . In accordance with another aspect of * the present inveniionV/lhe;,,mefliod for 
manufacturing a. semiconductor device comprises the steps of: i -. 

forming a first thin film device on one surface of a first substrate; ' 
forming an electrode on the first thin film device; 

partially bonding a thin film, or a second thin film device, having an opening 
20 portion, to a second substrate; or forming an opening portion in the thin film: or thi^ second 
thin film device after partially bonding the thin film or the second thin filni device to the. 
second substrate; . .. . .. 

■ bonding the thin film or the second thin film device bonded lb the second , 
substrate to the first thin film device formed on the first substrate: 
25 removing the first substrate, leaving the first thin film device oii (he second 

substrate; • ' . ; 

':\ forming an opening portion in the first thin film device retained on the second, 
substrate, and forming at least one conductive layer to fonn an electrode; 

. ' . ^cutting the second substrate so that the bonding portion of the thin film, pr the 
30 second thin film device, and the second substrate is removed, and removing ortly the second 
substrate, leaving the thin film or the second thin film device; and 

forming and overlapping a plurality of thin film devices from the thin film 
device obtained in accordance with the preceding steps, and making the electrodes formed on 
the top and bottom of the thin film devices conductive. 
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W^^y \ In accdrdancei with another: aspect of the present invemipfii ^'th^ niethod fori : y 

; I ;/ manufacturing a semicoflductor device cqm^^ . 

V . r > "^ ^J' fomiing:^ first Ihin film device^ . : ; * 

^^''^B:''^ / ' ' :• foirftittg ian: electrode on ^ ^ *^,^::^^r^ ' '- ^'^^^'^^^^ 

P^-^r-^y > ; • ' 5 - coaUng lo(3|tions in which the thin:filni. device exists,, Si^lo^a^ in which"^ v/^ 

fr;?^ Vv ; -o ^V . ' the thin film device; does not exist, separately by usmg:at Jeast iwo.tj^pe^crf'jidRe 
S^'v v bonding a thin filni^.oi; a second thin film device, having an openirtg^j^ion^.to a second^ ['^ 

W/ff ' . . . substrate; or coafing locations inf Which the thin film device exists, and Icifafic^ in which the. 

^r^^C:i^.^ "[ ; - thin film device does' hibt exist, separately by using at least two tYpes;pf>u^ form 

iJinK . V ; IP opening portion In the thin film' ox the second thin film device afier .bonding the thin film or; ; • • 

•JjJ^: ,1-/ the second thin film devici^ to the second substrate; . . '-^^^-^^^ - 

' . ■ bonding the thin film or thcL" second thin film device bi9i]ded to the second, 

^^JiXy^:'- substrate^ to the firsuhinfilmdevicrfo I'r.^^j^^z:^'::;:^-, ' - 

l^l'i vv " ^ ^ -^^^^ ? • • V '"' ' removing the first substrate, leaving the first thin filni; device; on the secon3?:%? 

I'vv'vv-^^.--'-- --..IS substrate;".; ;" V- • '-v ^- ' :': '-'^ / . ■• , • • ■•^^^f ^-1;; -^^-c, 

■ A .forming an opening portion in the first thin film device i^^^^ 

* ' • • substrate; r ..*:^. \ .1- 

cutting the second substrate sp that a portion of the ihift filni, or the second 
- / ^ - . .S ' thin film device, and the second substrate' is removed, and removing" only the second 
20 substrate, leaving the thin film or the second thin film device; and : . - , / 

' ; ■ forming and overlapping a plurality of thin film deyiccs; from the thin film; 

. ~j.-^r 'device obtained in accordance with the preceding steps, and making the eleCtrbdes formed on 
; - the top and bottom ohhe'ihin film devices coi^ / ; . ' ■ ■ • ■ .•"^^ ^-y 

■^^^ ^ ^'.-^ ^ - In' accordance ;-v^^th. another aspect of the. . present invemlpti^ 

' '-.Q i'..^ 25 manufacturinga semiconductor device comprises the steps of: -. - . ; • 

forming a first thin film device on one surface of a fir.sl.su;bstrate; \ 
; ■ ; V ? : . * forming in electrode oh the fUsfthih^ ■ 

coating locations in which the thin" film device exists, and.locations in which : 
; >. the thin film device does not exist, separately by using at least i>vo.iype^pf fdhesives, and r 

• 30 bonding'a thin film,. or a second thin film'device, haying an opening portion,: to a second...- 

^ - substrate; or coating locations in which the thin film device exists, and locations in which the 
thin film device does* not exist,, separately by using at least. two types of adhesives to form an 
opening portion in the thin.'film or the second thih film device after bonding the thin film or 
the second thin film device to the second substrate; 
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bonding the ihiii. film or ihe second thin film device bo^o^iij^^^^ 



removing the. first substrate, • 



substrate to the first thin film device formed on the. first substrate; 
substrate; 

substrate, and forming 



rate, leaving the first thin film *^iEi^^6ff.~f^^^^ 

forming an opening portion in the first thin film deyicc^^;^a^Co^^^^^^^ 
ibmiing at least one conductive layer to form an electfbd^S^s^^^SSj^^;: v :^^ ... 



cutting the second substrate so that a portion of the tj^^l^r^^ 
thin: film device, and the second substrate is removed, and remov^^o^jSc^'scc^^^ 
substrate; leaving iHe thirt film or the. second thin film xlevice; and 
10 forming and overlapping a plurality of thin' film "deyf^lreffitfe;^ 

device obtained in accordance with the preceding steps, and making ihe.|T^^^ 

.... ' _ • •'- ^"^■V''Cf^ir?'*?H--l^^^ .f-'^ .~\'r' ^ 

the top and bottom of the thin film devices conductive.. . 

In accordance with another aspect of the. ; present. inveiifidBJ^^t^^ 
. manufacturing a semiconductor device comprises the steps of: • -^^l^r^^-^^^ :^^ 
15 forming a thin film device on a first substrate; . -^^^i^^^i^M^ff 

bonding the surface of the first substrate on which the.:fta^;^J^ 
formed to a second .substrate.; .''-^^^Wf^'-vf^!^^'-^ 

removing the first substrate; arid '^^-^^lU^^ cKl^" • 

forming an opening portion in the thin film device retaSjSi;^|^.ffi^ ' /■ 

20 substrate. *' ' 



In accordance with another aspect of the present invehtii5|£J^^I&d^ foy 
manufacturing a semiconductor device comprises the isteps of: 
forming a thin film device on a first substrate; 

bonding the surface of the first subsuate on which iHS^J^J^jp^'d^ 
formed to a second substrate:' ■ 'if-^ : * 

• removingthe'first substrate; and .i-iS^^I^S^^^^^ 
. , forming at least one conductive layer in the thin film dcyt^^ 





. second substrate. 

In accordance, with another aspect of the present invention, theij^Jid^Qn^^ 
30 comprises a semiconductor formed on an insulator as an active laver/ii^iteir^^ 

conductive layer is formed above, and below, the active layer using Csoj^f^al .capaible of - 
withstanding a temperature of 550 ""C . . ■■ 

In accordance with another aspect of the. present invention, th^ jBij^]^^ y 
comprises a semiconductor formed on an insulator as an active layer. c6|f^l^]lfgG^/ " - 

- • - /: • - ' ' - f ■ C . ■) 



' '■'^^f-'l^-i'^'-''-'. ■ ■■■ •■ 



^"rr^^. ■^, .> ■ . \ ' igate insulatirig'filin pn thc aciiv^lgyer; ' . ' - ^^i^J^^^ n ; / ■ 

V v-^^. : . ./ . a gale electrode on the: gate insulating film; - > 

j:";:. . V. ' • performing impuriiy additiojn, using The gate electrode ^,ym'dsicra^^^^^^ ■ - • 

i;:f ' >'^ ; / i . • ; ' a wiring on the. side opposite the . gate electrode/ with res^ct?^^^^ 

^ 1::^ ^ - 5 layer; using a paterial having a i^esistance io;heat.^qaal to or less than 5j^*(^^?^^ ^ .0^' 

• : r n i 'f< : ^ : :, ; v- In acQordance with another aspect of the piresent inveiition, the semiirOT J: 

■ ' :, /. • , _ ^ comprises a semiconductor formed on an insulator as an active layer, conipi^sjifi|r^ 2 
V ^ ^iapaiirof po^IarizafionBlms; . - ^ f 

-V*' ■fe/' * - ■ ' * . .:.'-a pixel electrode; ■ • • ' . : c/^^'^^^l"^'--^ /h ' /-:- 

;v / 10 . . . . a thin film;irahsistor composed of: an active layer; a gatejiisujatin^^^^^ 

i /i?. V ^" ' ' . : - contacting the active layer; and a gate electrbcle.contacting the gate ihsuiating;;fjtinf ^^^^^^^ ■ - 

A 7 : ^ a wiring connected to/the active layer from the gate ele^ - 

f ' ;■■ • ■ . ^' an opposing" electrode;- ■ - - . ' / : ' 

. ;>ik- - wr^^^ ■ * 5 ' ' liqtjid crystals " between, a pixel electrode formed beiyk^2gj^^^ i>f 

i ;: ^; ' 15 polarization films, and the opposing electrode; , " : . S^V'^i ?^^^^ 

'^t^' * • ; J* ... *^ ,..^^r-.' ... a sealant; and -^V: ^ V.:"-^* 

r. ' an orientation film. ^ 1 - ^ " 

■ , . \ In accordance with another aspect of the present invention, the.semicorfductor device . 
- comprises a semiconductor formed on an insulator as an active layer, comprising: " 

. f { " 20 a pair of polarization films; ■ 

. - V ^ / ' ^Wn filni" transistor composed of: an active layer^ cbn^^ a first:: 

. , insulating film; a gate, insulating film contacting the active layer; alnd.k; ga^^^^^^ 

\ ^ Vr - • : V ^ ; :. contacti^g the gate iristjlat^^^ - ; f^7" ^^nv;^- . 

ho . ': ^ . . ^ - ^ :> aihird msuiaiing filnrcontactjngthe g^^ ''•{^•v!^?^-' . ^ 

• : V " ;V '-^ ^ . . - 25 . ■ a passivation film contacting tTie. third insulating filnj; , -J.- 

p \ ^ a wiring electrically, connected to each thin film transistor thrpu^ an opening! 

■ r^/'i'^ i; ^portion, fbmied in the third insiilaiing film and in the gate insulating film; I. • > ; "''.^.i:-' 
^ .fi^ y:': "'"i: - ^\'; \ a pixel electrode formed in the surface. <)pposite that in;^ which the gate".. 

^7^5^; r '^y 30 ^ i^an orientation filmformed contacting the pixel electrode; "^-^.^"^'^^"t ; • " : 

"i - . an opposing electrode formed in one polarization film of the pair of polarizing 

r films; 

liquid crystals between the pixel electrode, formed between' the pair of 
: polarizing films, and the opposing electrode: and r - 

* / ! ' \ ^ • • 
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films. 



a sealant' formed between the' first instilaiirig film^anrflfte .^illir^^ 

• '\ • ;■" ' • / 6Rlg]F DESCRIPTION OF THE D^A WING^ 'gS^^ 
■Inihe ^c^compan^ing drsT^^ . • - { •■■V?;;>-^ii^|l^f^^j^^ • 

. Fig^ lA to. ID are'diagrams showuig an embodiment mdde ottfijeTpig^ 
FigJ. 2A and 2B are diagrams showing an embodiment mode.pf thelpt^^^ . X - 

Figs. 3 A to 3C are diagrams Showing an embodiment mode of tip^ffi^^^iiy^ J^*^^ 
Figs. 4A and 4B are diagrams sh6>ying an embcjdiment mpde^ipf tft|^|g^^ loi^ 
Figs. 5 A andSB are diagrams showing an embodiment, mode bt fht^^^ ^'^"^ 
- Fig. 6' is'a diagram showing an embodiment niofde Of the present uivi^ti^^ . 
Figs. 7A to 7F are diagrams showing an example of ah emhodimi^^ f^P^^ 

: ; Figs: 8A to 8D are diagrams showing an example 6f an eiiibodin^ 
15" invention; . ..... . : -^-^feS^Mi^f ^ '^r^'^ 



invention; 



Figs: 9A to 9D are diagrams showinjg an example of an embodin^ehtp^^^^ 
invention; - ... ^^^y^^'lji:^ 

Figs. 1 OA to IOC are diagrams showing an example of an embodimienti^^ 



mvehlion: 
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Figs. IIA and IIB are diagrams showing an example of an embodiment dt'thel": 



present mvention; . - • > . 

. Fig: 12 is a diagrani showing an example of an embodiment of the preaeUt 
. Fig. 13 vs a dia^am showing an exam^jle of an embodiment of the pVe'^^^^ 



. Figs: 14A (0 14C are diagrams showing an Example of an entfednt^^ 
25. invention; .• . ' • • V . ' * . • • ' 

%Figs. 15A and 15B are diagrams showing an exaniple of an enibo^mient ortfie*;.^JJ;: ^ -VJfv: 
'. present invention;" • .V ^' ' ' -i \. -:.:-=-^-'-.^'.rAi^^ ■'c^:/:v:^ 

Tig. 16 is a diagram showing an example of an embodiment of the presjcrit invbtition; '-^^^^^^ " ' ; 
z . V Figs: 17A to i7E are; diagrams showing an exaniple of an etnbodijS^ 
:3a'" invention; ^ . i"^?. /V----'- - ■'^^rA^^-r^?:-m;^-r^ 

Figs. 18A to 18D are diagrams showing an example of an embodinient.lbf the' present., .v ; 
: invention: \. . . • ] ■ - . ^ - \ S- ' "^^.^ 

Figs: 19A to 19D are diagrams showing an example of an embodiment of. the preieni: . , ^ 
invention: • . " * -^-^ 
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V iFigs. 20A lb 20C are* diagrams showing an example of ah enjtpdrSie^^^ thi present 
. invention; 

... Fig. 21 is a diagram showing an example of "an embodimehi of thepfesejit invention; • 
r Rg. 22 is a diagram showing an example of an embodiment of tJie pi^e^^ ; . 

:5 ' : ■:. Fig:23 is a dia^ani showing an example of an embodimepi of mje^ present inyeriiion; - V 

■ . Figsr 2M to 24c are;, diagrams showing an adive.. maiHxji'E^^^ 
* .manufactured using Ihe present invention; - ; '•^^'^'•fji&^ - i^. ■ ' 

Fig, 25 is a diagrani shoeing an active matrixjEL display. deviterinanufe^ 
: the present invention; :* 

Fig. 26 js a diagram showing an active matrix EL display deyibe iijanufactu^^^ using 
'th^ present invention;" r/- . , ' ' r'^i^J^^/^' ./^ ^ ' V-^^ 

Fig. 27 is a' diagram showing an example of ah embodiment of the preisent invention; 
,^nd ' .. '\ . . ' . . ■ ... -' ."X^^^S-^v "v 'ir^.. 

. r Figs. 28A to 28F are diagrams showing examples oif electronic' dey]^^ . . ; • 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS^ ? O: f 
{Embodiment mode 1] . ^ " 

A method of manufacturing an active matrix liquid crystal display device using the 
. present invention is explained using Fig. lA to Fig. 3C- ^/^^^. v ^ ' 

20 First, a thin film device (which becomes a thin film device 102) is manufactured on a 

TFT formation substrate ;101 ai a first substrate.. A levelingTilm^-lOS miay be. added,- 
. leveling a surface for bonding a second substrate. . (See. Fig. 1 A.) ,/ i , " .. . ' 

A supporting material .104 is prepared as a second substrate, and'a pbiarizalion film ' 
_ :107 is attached . by an':adhesive.. Note that an example, of bonding in .w^^ ,two types of. 
25 adhesives are used separately is shown here. An adhesive A 105 bonds, tlie outside of the . 
. ^ thin film device 102 when joining the first substrate and the second.*substrale, ias stated the;, 
below, and an adhesive B 106 is a viscous adhesive and temporarily restrains the polarization, 
film during a period up until the supporting material 104 is removed. . (Seef Fig. ip.) 
A polarization: film may also hp joined to the ; leveling fijmjioi oye^ 
30 formanon substrate 10 iT of course, and be bonded to the suppbfting maibriai 104 Bonded. i.> 
In Fig. IC, an adhesive is coaled on the fringe of the leveling film 103 formed over 
the TFT formation substrate 101 through the thin film device 102. and . on the' fringe of the 
surface of the supporting material 104 on which the polarizationTilm 107 is attached, and 
"both substrates are bonded. The first substrate is* then removed by a method such as back 



; grinding or CMP", thereby exposing the surface of the thin film device JDl-^($^^^^ 

In practice, a film such as a nitride film may also be prepared as a sioppefiiftKs: lowest lay^^^^ 
of the thin film deyice 102, and wet etching performed, at the end of griridfegf.^^ V . 7. 
. A pixel electrode. 108 is formed next in the thin film deyic^,.lib2 r|i:a^^^^^ 
5 supporting material 104. " (See: Fig. 2A.) An. opposing electrodi 110. jis :^fgeh^^^^ 
, polarization film 112, and liquid crystals 109 are enclosed using a sealaiitXitf^^^^ 
2B.) Note that one more, supporting material may be prepared to support' ttwe/pol^^^ 
film 112 in case the polarizaiioff film flexes. V ^ j^:^ ' 

' ■: In Fijg. 3A, the substrate is cut at locations for detaching the adK^iye Af IQ^^^ 
10 outside of the thin film device 102. Regions coated by the adhesive A. 105 al£:Wi^^^^ 
cijttihg, thereby only leaving regions coated by the viscous adhesive as!*^the ad^^^^^ 
(see Fig. 3B), and the supporting material 104 is removed. (See Fig: 3C.) ■ - ir-' -sp 

A semiconductor device can thus be given flexibility (flexible {Property), j^^^^ 
and made lighter weight by manufacturing in a state in which it is fixedjtp a sufestr^^ aiid by^^ 
15 lastly removing the subsiralfe. Note that an example relating to art' acti^^^^ 
crystal display device is shown here, and therefore the polarization: film 
surface after removal from the substrate. Depending upon the usage pi^jective;, a fi for. 
surface protection, a film as a supporting material, and the like can freely cbmbirted and useici, ' 

20 [Embodiment mode 2] " : - . J: 

A manufacturing method of the present invention is explained simply, regarding k 
semiconductor device using a thin film transistor (TFT). The exjjlanation, here is made by 
utilizing a cross sectional diagram' of one thin film transistor and wiringi, bui* it tin also. be- 
applied to an integrated circuit using a plurality of transistors,, of course. ' ' > ; 

25 An etching stopper 1102. which will be later utilized when removing ^ first substrate . 

1101, is formed on the. first substrate 1101. A transistor is siructpred by a lower portion! 
...^ insulation film 1103, an active layer 1104 composed of a semiconductor, such as silicon, a; 
gate insulation film 1105, and a gate electrode 1106 formed on the etching stopper 1102. / .A 
first interiayer insulating film. 1107 is formed, an opening portion for reaching the active 
30 " layer 1104 is formed, and a first wiring 1108 is" formed through the opening portion. ; A 
second interiayer insulation film 1 109 is formed (See Fig. 4A.) 

; A second substrate. 11 10 is bonded to the surface of the side bf the first substrate 1101 
oyer which a thin film device is formed, the first substrate 1101 and the etching stopper 1102 
are removed, and an openiiig portion for reaching the active layer 1104 is formed..: (See Fig. 
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* 4B.) ' It is not always necessarylo form the etching stopper 1102, but a film^ Suijh as ifiiridel 
film may be prepared in the lowest layer of the transistor and used as 'a stopp*er..1)y performing 
wet etching last. ' * ; r\ ' - 

A second wiring llU contacting the active layer through the : opening portion i^^ 
5 formed, and an insulation fiJm-l 1 12 is iformed. (See. Fig. 5A.) . The cqnrfudiye conrtection . 
is formed between the first wiring. 11 08 and the second wirihjg lHl .throjaj|h Qie actWlayer. 
in this case, but a larger opening portion may also be formed in only a portioff for.alignment 
. precision, and. the two wirings niay be connected directly. Whichever m^lto^^ is. used, 
opening portions are formed froni the top and the bottom with the strucfurg bf the present 
10 invention, and therefore it is easy to form the conductive connection. Further, wirings, are . 
formed after forming the active layer, and therefore wirings having loW heaf f^sistahce can be 
•:.used.. ' ■ - - ' • ■ ' , • "-v :-}^r' z'^' V 

. An active layer, a gate insulating film, a gate electrode, a. first interjayer insiilatijig 
film, a first wiring, a second, ihterlayer insulating film, a second wiring, and the second' 
15 wiring for a conventional structure are shown at the. same time in' FigiX Cpr; cpmparisonv;. 
Note that first wirings 1151 and 1154, and second wirings 1155. and 1157 iare cross sections 
of wirings which are not electrically connected to the thin film transistor shown in the.figures 

If the structure of the. present invention is not used, a second wiring" 1158 is in a 
20 location denoted by reference numeral 1156, the second wiring 1156 is close to the first 
wiring 1154, and their, parasitic capacitance also becomes large. Further; the second wiring 
. 1157 may be formed in the location denoted by reference numeral 1155, or may be formed in 
the location denoted by reference numeral 1151 as a first wiring. In this case,' the distance.* 
to a first wiring 1 152 beconies short. 
25 In other words, the distance between the first wirings and the second wirings is tlie . 

thickness of the second interlayer insulating film with the conventional structure; arid it 
becomes the combined thickness of the lower portion insulation film and the, first interlayer 
insulating "film with the manufacturing method of the "present invention. :The combined 
: thickness. of the lower portion insulation film and the: first interlayer insulating film of course.. 
30 . is larger than the thickness of the "second interlayer insulating film. 

.The effective thickness of the insulation films between the wirings can thus be 
/ increased, and the parasitic capacitance which is generated between wirings formed in 
different layers can be reduced, by using the manufacturing method of the present invention. 
Note that, although there are problems in the conductive connection through the insulation 



^ r /films by sitnply making the insulation films thicker, as done cdny^iidnalfy^/tHe^^^^ 

such problems with the. method of manufacture of the present, inydhtlon:::^^^ ■ ' • 

. structure in vy'hjch wirings are formed, in poiiions below the aciiye layer arfe thtsaj^^^ , v\;; |lf 

conventional structures, but. the wirings are formed after forming th^^^ i^^^^ 
. 5 therefore \i>iring materials haying lowiieai resist usedi.. ;!^ - v^sl 

- which couia not be used due to theirlow thermal resistance tan thereftrt^ 

{Enibodimerils] y_: . tt^V^-^^^^^i'^-'-^^ '-riJM 

" ' [Embodimeiit.lj *' • /' ■ " V * ■ ; 

10^ ^ An example of applying a method of mandfacturing a senifcphdu.rt^^ 
. '"^ present invention to an active matrix liquid crystal display devicejs shoyi^ liiere,i/^ 
only one pixel portion of. a liquid crystal display device is; shoyyo) in: the. jRgUr^^ 
Ipcatiohs at which adhesives. are used separately, sealant locaiionsr Iqcatidi^^ 
substrates, and ihe'like are eiicplained. . . The present invention can' be' applied, c^^ ' 3§ 

'15; devices such a^:a liquid crystal display device havmg a plurality , of pixelsij ani^^ ; .^VS^ 

crystal display device formed integrated with a driver circuit. . ' ^ ' : M^-^^ Q^^':W - ^ til 

= A glass substrate or a, quartz substrate can be used as a first substrate 400 invFig. 7A. -V. ' 
In addition, substrates having an insulation film formed on their surfaces, such as'a silicorj!:. :% 
substrate, a metallic substrate, or a stainless steel substrate, can also be used. - -■ '^f '- 'i: li: > 
^ 20 An etching stopper 401' is formed next for removal of ihe/first substrate 400'rSA^^^^^ '/^.| 

material having a selectivity which is sufficiently large with respect to the first substrate is;'.:" 
used for the etching.stopper 40l. A quartz substrate is used as the first substrate 4t)iO/a T'f: 
' silicon nitride film having a thickness of lOjo 1000 nm (typically between 100 iid.5^^ 
" is formed onihe etching stopper 401 iri this embodimeilt. • . - • '^^^-fo^t^^P^^ /K\ 

''25"' ' " A first insulation film 402 is formed on the etching stopper 401 from S itf la iQOO nm,^^^^^ . /^fl 
. ; . thick (typically 300 to 500 nm thick) silicon oxide film. ' Further; a silicon oxj^itridi fita 
;.^.v' niay also' be used, • = ' 

. ; Subseque^ntly, a 10 to 100 nm thick amorphous semiconductor film Xan;ajnbrphoiis;^^^::' v-^V^ 
^ silicon filni 4^03 in this embodimeni) is formed by a known, film formation meftip^ 
~ 30 first insulation film 402, Note that, in addition to the amorphous'silicdn film/an amprphous^^ 
• compburid semiconductor film such as amorphous silicon germianium film can also be used . 
as the amorphous semiconductor film. ^ • - .. ■ / ■ . ' 

- A semiconductor film containing a crystalline structure (a crystalline silicon film 404^.^^^ 
in this embodimeni) is then formed in accordance with the technique recorded in Japanese * - 
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Paieiit Apiilicaifon: Laid-open, No/ 7-13*06^^^ (US Patent No. 5,643,826)/ ^The techniquef: 
. recorded in the. above , patent is a means of crystallization using, a catalysis element 
element, oi a plurality, of elements,' selected, froni the group consisting' Of nickel, cobalt, f 
. gerrnanium, tin, * lead.^. palladium; iron, and copper,, typically mckcl) ' for. promptihg. * 
5 crystallization when crystallizing an amprphdus silicon film, " • f 

. Specifically, heat treatment is perfomied in a state in which the 'catalyst element is:! 
\ retained in the surface of the amorphous silicon film, thereby changing the.amorphous silicon 
film to a crystalline silicon film.. Thie technique recorded in Embpdimeht. l of the above^ 
patent is used in this embodiment of the present invention, but the technique recorded in :; 
>:io Embodiment 2 of the patent may also be used. Note that single crystalline silicon filnis and '7 
' polycrystalline "silicon films are contained with the term crystalline silicon, film;. and that the ' 

• • crystalline silicon film formed in tliis embodiment is a silicon film haying crystal boundaries.;"^: 

_ . /. Although depending:\2pon the amount of hydrogen contained. in the. amorphoiis: silicon " 
filni, it is preferable to perform dehydrogenaiion processing by. heat treatment, at 400 to " 
,15 .550°Cfor several hours, thereby reducing the amount of contained hydrogin.tQ 5 at6mic% or ' 
less, and then performing crystallization. ^- Further, other method .of manufacturing the : 
. . amorphous silicon film, such as sputtering or evaporation, may also be us.ed; however, it is ' 
■ preferable to sufficiently reduce impurity elements such as oxygen and nitrogen contained . 
within the film. ■ ■ ' / 

20 ...^ A known technique may be used on the amorphous silicon filni 403 to form the 
crystalline silicon film (polysilicon film or polycrystalline silicon film) 404. /Light emitted 
"'"..from a laser (hereafter referred to as laser light) is irradiated to the amorphous silicon film 
. . 403 in this embodiment to forni the crystalline silicon film 404. . .. (See .'Fig. 7C.) A pulse.. ' 

• emission, type or continuous emission type excimer laser may be. used aV.the laser, and a 
25 continuous emission argon laser may also be used. Aliemaiively, the second harmonic, the ' 

^ third harmonic, or the fourth harmonic of an Nd:YAG laser or an Nd:YVO laser may also be 
[: used. " In addition, the beam shape of the laser light may be a linear shape (including long 
arid thin shapes) or a rectangular shape. .. . 

...j^^-r' V.^ Furthermore, light emitted. from a larnp (hereafter referred, to as lamp light) may also? 
30 be irradiated as a substitute for the laser light (hereafter referred to as lamp annealing). 

. Lamp light emitted. from a lamp such as a halogen lamp or an infrared.lamp can be used as 
>f the lamp light. - 

A process of performing thermal processing (annealing) as above by laser light or 
lamp light is referred to as an. optical annealing process. The optical annealing process is 
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performed at a high processing lemperaiure for a short* lime;' antf therefore;ihe ihermaf 
process can be performed effectively arid at high throughput for cases in ! which a. substrate? 
having low resistance to heat, such as a glass substrate, is used. Of coursfe^ ihe aim is to 
perform annealing, and therefore, furnace annealing (thermal^ ^ptiealing) caa. also bej^ 
5. perfprnled by using an electric furnace as a substitute. 

■ Laser annealing isjperfqrmed in this embodiment using light from a puls.e emission": 
exciraer laser formed into a linear shape. The laser annealing conditions, art'as follows:i 
XeCl gas is used as an excitation gas: the processing temperature is set to rbotalemperature; 
the pulse emission frequency is set to 30 Hz; and the laser energy density is from:256 to 500 1 
IQ mJ/cm^. (typically between 350 and 400 mJ/cm"). : ^ -"r^i;^ 

. - Along with the complete crystallizalion of any amorphous regions reiiiaining^^ after^ 
thermal crystallization, laser annealing performed at the above conditions has; an effect o.C 
lowering faults or the like in the crysialline regions already crystallized. This.prdcess. can;: 
' therefore also be referred to as" a process for improving the crystallinity of the seiiiiconductor ? 
15 \film by optical annealing, and a process, for promoting crystalliza.iiori of thf !fe^ 

film.. It is also possible to obtain these, types of effects by optimizing the Jaitjp annealing ^ 
conditions. I . ' 

A protective film 405, used during subsequent impurity addition, i$ formed next on 
the crystalline silicon film 404. . (See Fig. 7D.) The protective film 405 is formed using a 
20 silicon oxynitride film, or a silicon oxide film, having a thickness, from 100 to 200 nm: 
(preferably between 130 and 170 nm). The protective film 405 is fornici.so that the 
crystalline silicon film 404 is not directly exposed to a plasma during impurity additiori, and., 
in order to make delicate temperature control possible. 

Subsequently^ an impurity elemeht^'which imparts p-type conTductiVity (hereafter 
25.. referred to as a p-type impurity) is added through the protective film 405..>^ Typically a* 
periodic fable gT0upl3 element, usually boron or gallium, can be u^ed as the. p-type impurity 
element. This process (also referred to as a channel doping process) is one for controlling 
the TFT threshold vdltage..- Npte.that boron is added here by ion doping in which a plasma" 
is excited using diborane (B^Hij without seip^ Ion implambij6n;.in whi^h!^ 

mass separation is performed, may of course also be used. 

'^V A p-type. impurity region (a) 406 containing a p-iype impurity element (boron in this 
embodiment) at a concentration of IxlO'^ to 1x10*^ aioms/cm'^ (typically between 5x10*^ - 
and 5x10*' atoms/cm") is formed by this process. (See Fig. 7D.) 

Next, after removing the protective film 405, unnecessary portions of the crystalline 
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"silicon, film are removed, thereby forming an island-shape semiconductor; fil|n; (hereafter 
referred lo as an active layer) 407. (See Fig, 7E.) 

A gate insulation film 408 is formed, covering the active layef 40.t-: (See Fig. 7F.y 
The .gate insulation film" 408 niay be forme,d having a thickness of 10 .tpl260 rillft preferably 
5 from[ 30 to 150 nm. A silicon bxynitride. film is formed having a thickness pf SjO nih' by*; 
' plasma CVD using N2O and SiHa as raw miaieriais. " ^'^;:^'.M;(^. * . " >V:-\ 

, Although not shown, in the figures, a two layer lamination film, af tungsten nitride 
. . (WN) having a thickness of 50 nm and tantalum (Ta) having a thickness:6f.356 hm is used as ' 
. a gdie wiring 409. (See. Fig. 8A.) The. gate wiring may also be/fornted .by 'a" single layer." 
10. conductive film, but it is preferable to use' a two layer or a three layer lamination film \yhen 
•necessary. ; , ' 'V ^f' ■ \ • 

. Note that an element selected, from the group consisting of tanialumr (Ta), titanium; 
(Ti), molybdenum (Mo), tungsten (W), chromium (Cr), and silicon (Si), or an:alloy film of a 
combination of the above-mentioned elements (typically an M6-W alloy or an:.Mo-Ta aUby) 
15 can be used as the. gate wiring. V . ' - '^^ V 

. Next, an n-type impurity element (phosphorous in this embodiment) is aidded in a self 
aligning manner with the gate wiring 409 as a mask. (See Fig. 8B.) The addition process 
is regulated so that phosphorous is added to an n-type impurity region (a) 410 thus formed at 
a concentration (typically from 1x10**^ to 5x10^* atoms/cm", more typically between 3x10*" . 
20 and 3>^10'^ atoms/cm"*) which is from" 5 to 10 times higher than the boron concentration 
added by the channel doping process. 

• A resist mask 4U is formed, an n-iype impurity element (phosphorous in this 
embodiment) is added, and an n-iype impurity region;(b) 412 containing a high concentration 
of phosphorous is formed. (See Fig; 8C,) Ion doping using phosphiiife (PH3) is performed 
25 here (ion implantation may also be performed, of course), and the concentration of 
phosphorous in this region is set from 1x10*^ to 1x10^' atoms/cm-' (typically between 2x10*^ . 
. and 53;c 10^^ atoms/cm^). 

Further, phosphorous and boron which have been added in the previous process are . 
1. alreadv contained in regions in which the.n:iype impurity region (b) 412 is formed, but 
30 ..phospihorous is added at a sufficiently high concentratioii here, and therefore one need not 
• consider the influence of phosphorous and boron already added by the prior steps. 

. After removing the resist mask 411, a third insulation film 414 is formed. (See Fig. 
8D.) An insulation film containing silicon, specifically a silicon nitride film; a silicon oxide 
film, a silicon oxynitride film, or a lamination film of a combination of these films, may be 
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formed with a thickjiess of 600 nm to 1.5 /im as'the third insulation film 4*14.. Alfivn tliick ' 
silicon oxynitride film (with a nitrogen concentration from 25 to 50 atomic%) is fornied in 
this embodiment usingplasma CVD with SiHa. N26, and NH? as raw. material gassfis. 

A heat treatment process is performed next in order to activate the n-type: and prtype 
5 impurity elements added at their respective concentration. (See Fig: Sd.) This process.cair.! 
be performed by furnace annealing, laser annealing, or rapid thermal an'neailing (RTA). • The " 
activation processes performed here by furnace annealing. The heat treatment process is: 
performed within a nitrogen atmosphere at 300 to 650**C, preferably between 400 and 550**C. 
Heat treatment is performed here for 4 hours at 550**C. 

10 The catalyst element used in crystallizing the amorphous' :silicon film;(nickel in this., 

embodiment) moves in the direction showrf by the arrow at this point ih this embodimeiit, 
and is captured (getterejd) in the n-type impurity region (b) 412 containing a high 
concentration of phosphorous and >yhich is formed by the step shown in Fig., 8.C../ This, is a;, 
phenomena caused by the gettering effect of metallic elements by phosphorous^ and as., a 

15 result, the concentration of the catalyst element in a channel region 413 becomes less than or; 
equal to IxlO^^ atoms/cm^ (preferably less than or equal to 1x10*'' atoms/cm*^). 

Conversely, the catalyst element is segregated in a high concentration in a region, 
which becomes a gettering site for the catalyst element (the n-type. impurity region (b) 412.. 
formed by the step shown in Fig. 8C) , and the catalyst element exists there at a concentration 

20 greater than or equal to 5x10*^ atoms/cm"^ (typically from IxlO'^ to 5x20"^° atoms/cm''). . - 
In addition, heat treatment is performed at a temperature of 300, to 450*C for 1. to l2 
hours in an atmosphere containing between 3 and 100% hydrogen, thereby performing a 
hydrogenaiion process on the active layer,: This process is one of. terminating dangling 
bonds in the semiconductor layer by hydrogen which is therinally excited. Plasma 

25 hydrogenation (using hydrogen which is excited by a plasma) niay also be performed as/ 
another means of hydrogenation. . 

An opening portion 415 for reaching a source region and a drain region of the. TFT 
(see Fig. 9A) and source and drain wirings 416 are formed. (See Fig: 9B.) Further, 
although not shown in the. figures, in this embodiment, the wirings are thre^ layer structure" 

30 lamination filmsin which a 100 nm Ti film, a 300 nm alurhinum film containing Ti, and a 
150 nm Ti film are formed in succession by sputtering. 

A silicon nitride film, a silicon oxide film, or a silicon oxynitride filni'is formed next 
at a thickness of 50 to 500 nm (typically between 200 and 300 nm) as a passivation film 417. 
(See Fig. 9C.) Plasma processing is performed eariier than film ' formation in this 
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embodiment using a .gas. containing hydrogen such as H:, NH? and .iheT like, and. heat; 
treatment processing is. performed after the film.Tomiation. Hydrogen excited by this 
preprocess' is* supplied throughout; the. third in$ulalion film 4i4v>By .pcrrforming heat, 
ifeatnrient in ihis state., the film quality of .the passivation film. 417. is; .improved, and the* 
5 amounl of hydrogen added lo the .third insulation film 414 diffuses: loilie lower side, and 

• ..^.therefore'the activation layer can be effe;^^^ *:..i;':'v ■ 

Further, additional Hydrogenatipn. processing may also be performed after! forming the. 
passivation film 417. For example, heat treatment may be perforitieiibr 1 to 12 hours at.. 
300 to 450*C in an atmosphere containing between 3 and iOO% hydrogen^: Alternatively, a" 
iO similar, effect can also be obtained by using plasma hydrogenation. 

- A fourth insulation film 418. made from an organic resin- is then' 'formed having a 
thickness of approximaielY.. 1 ,um as a leveling film. (See Fig. - 9C,)" Materials such as 
. polyimide, aciylic. polyamide, polyimide amide, and BCB (benzopyclpbuiene) can be us.ed 
as the organic, resin. The following can be given as advantages df .usfng an organic resin' 
15 film: the film formation method is simple; the dielectric constant is.low;'and therefore ihe 
. parasitic capacitance is low: and there is superior levelness. Note that pfganic resin films" 
other than those staled above, such as organic SiO compounds, can also be used. A thermal 
polymerization type polyimide is used here, and it is formed by firing at 300X after 
application to the substrate. 
20 A second substrate 419 is prepared next. An adhesive 420 is applied lo regions in 

which the thin film device is not formed when the second substrate 4l9 is joined to the first 
substrate 400, and a viscous adhesive 421 is applied to other regions so that a polarization: 
. film 422 does nb:i move. (See Fig. 9D.) ' / " - " .\ 

A glass substrate, a quartz substrate, and in addition, subsi rates rsiich as a silicon 
25 substrate, a metallic substrate, and a stainless steel substrate can .be used as the second 
substrate 419. Further, the adhesive 420 bonds portions which are later cut away (regions in 
.;. which the thin film device is not formed), and therefore it is not necessary for the adhesive 
4i20 to be transparent./ One having resistance to heat may be selected.; For example, there 
are polyvinyl alcohol (PVA) adhesives generally ijsed in bonding polarization films. An 
3Q adhesive having resistance to heat and which is transparent is effectiyely used as the viscous 
adhesive^421. and acrylics, urethanes, and silicon adhesives can be given as viscous, 
adhesives. " : 

. The surface of the first substrate 40Q on which the TFT is formed, and the surface of 
the second substrate 419 to which the polarization film is attached, are bonded in Fig. lOA. 
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A transparent, heal resistant adhesive, a polyvinyl alcohol (PVA) adfiesi;^^^^^ 

be used .as. the adhesive." " ^ * . . . . -^-^j^-'^^t^^fe^f M 

The first substrate 40Q is then rut aWay using means, such as.l)'a'<^^^^ 
with the: thin filni. device retained on the second substrata 419./ (Se^Rg^j^^ 
5 substrate is used as the firist substrate 400, Jand a nitride film is us.^^lai|:ihj^;ft^^^ 
401 in this embodimeRl/ and therefore wet elching using hydrofiuonc atidlts^^^^ 
- final, removal means... Note. th3t. portions of the. first substrate. 4Q9lm^^ 
:\ patterning using wet etchingi and tjiai these poriioris; can be used as^Uijm^^^^ 
device spacers. Further* the. etching stopper 401 niade from a nitnde^^ H 
10 removed subsequently by dry eichir^g in this embodiment. ^^fe ^ ' - :f j : 

An opening portiotf is formed next in the first insulation film .40^ iij'b^ 
to a pixel electrode, and a pixel electrode 423 is formed. (See .Figf XpM|%tt 
electrode. 423 may be formed by using a transparent conductive, filirf^^^^^^^ a 
. transmission type liquid' crystal display device is formed, and by usih^ii i^^^ 
15 cases in which a reflection type liquid crystal display device is fornie^.J? iS!^^^ 

liquid crystal display device is, formed here; and. therefore a 110 nm thick indiiisi/bxid^ and 
tin oxide (ITO) film is formed. by sputtering. ^-/^JflSH^^ 

Further, there is a method of forming the conductive connection byfthe' SX)urce^ and...- 
drain wirings 416 of Fig. 9B when an opening portion for reaching the etching^ 401 is ; 

20 formed in portions other than the active layer when opening the opening j^oHiotf^^ ^ 
reaching the source and drain, regions, of the; TFT in Fig: 9A. If this method fe^^^^ portions ; : 
other thari the active layer are made conductive, and therefore the aperture* r^^^^ 
drops, but the pixel electrodie 423 can be made level. --vl^r v v^^i^ ' S ' 

Next, although not shown in the figures, an orientation ' filni: i$ .fSfl^^ 
25 polyimide film, a rubbing process is performed, arid the liquid crystal mi^^^^ given a: : 

ceriain, fixed pre-tilt angle and oriented. -An .opposing electrode 425 -iis .thi^S^^^ on a ; 
polarization film 426, and these are joined using a sealing material,, spaqei*^^^ the like'^T. 
(both not .shown in the figures) in accordance with a known" ceD constructiOJti process.^'^ 
. Uquid, crystals „424 are then sealed using a sealant 427. (See.Fig:f:ipC,|'?^^^ isTf ^ 

30 preferable to form a shielding film on the polarization film 422 iif iHe incidence for 
light is that of light 1. Further, it is„ preferable to form a film ^^ich becpim^^ a light ^ 
' shielding film above or below the;first irisulaiiori film' 402 for chses in Which the light 
\ incidence.directiorfls* light 2. Known liquid. crystal materials may be lisedrfpr the liquid L 
crystals.... Note that one more.supponing material similar lo the secortd sbi^slrk^^ n^ay 



also/be. prepared for cases in which the polarizmibn filiri 426 warps^ " Color .filters; ah^ 
J shielding films may also be formed when necessary iii the oppoising polarization film 426. • " • 

? • l^cx(y 2LS 'sl:iowT\ in Tig. 11 A, portions bonded by the adhesive 420 are cut. Only 

:poriibns bonded .by the. viscous adhesive 421 remain, and therefore the sfecOnd substrate 419 

"5 is peVled off, and g thin, light wdightV flexible actjVe. matrix liquid crystaiLdisplay devicji^ . 

y cpipirfete; >;(See13g. IIB.) , ; V h . ^ ' -^ z^; -/^ 

In addition, an example of a liquid crystal display device in. which a,driver circuit is 

r integfaiejd and manufactured together with the liquid crystal display devicie using the 
manufacturing method of the present invention iis shown in Fig. 12...:;^ Fig. 12 is a diagram 

10. showing a. state after a source, signal line driver circuit 1302, a gate signal line driver circuit 
1303, arid transisto]^: structuring a pixel portion 1301 are, formed ori. a fiirs^iiubsiraie, after 
which a second substrate is bonded, the first substrate is removed^ and. liquid crystals are 
introduced (liquid crys:tal introduced region 1306), as seen from' the liquid crystal side..; . ; 

•y V ^ The/liquid crystal display device' shown in Fig:"12 is structured by the i)ixel portion 

1O30I, 'the source signal line driver circuit 1302, and the gate signal line driver circuit 1303.- 
The pixel, portion 1301 is an n-bhannel TFT, and the driver circuits formed in the periphery 
are structured by CMOS circuits as basic elements. The source signal line driver circuit 
1302 and the gate signal line driver circuit 1303 are connected to an FPC (flexible printed 
circuit) 1305 by using a connection wiring 1304, and signals from external driver circuits are 

20 received.' 

■ . "^^^ A cross sectional diagram of Fig. 12 cut along the line A-A' is shown in Fig. 13. 
. . ' Liquid prystals 1403, surrounded by a. polarization, film 140.1, ari opposing electrode. 1402, 
"and a/sealant 1404, are below a pixel electrode 1405 connected to a pixel TFT 1406. The 
liquid /r^^^^ 1403 are also below the driver TFT MO? in this casev^but the liquid crystals 
25. 1403 may also be arranged only under the pixel electrode 1405 for cases when one wishes to 
-reduce parasitic capacitance. Signals, froiri an FPC 1409 bonded py a conductive material 
_ 1408 are input to the driver. TFT 1407. The structure' functions W a transmission type 
display device by forniing a polarization film 1410 on the opposite side of the polarization 
fijni;i40l, with respeqr .M-^C ' v /. 

30 '-'^^i ' *V" /"^ ■■ - . 

. [Embodiment 2] . . . \ . \-.^ 

- vAn example of a three dimensional package in which thin filiii devices formed using 
the present invention are overlapped is explained simply in this embodiment using figures. 
'JLip through the processes of Fig. 9C is similar to Embodiment 1, and therefore an 



• exjplan^tion Of those pohion^^^ f^g- 1^4A is^a:5iate nearly idemica 

the source and drain wiring 416 is extende.d, thereby forming an electrpie QOff^; 1^^^ 
two: transistors are shown. for the explanation; and portions common tgEnihbdiiab^nt..l u^^'the ; .1 '■ "^^^ 
• sariiie' reference numerals a[S^Emb^^ : -'r - ■ ^:^ ''■^^■'C':^ 

.5 ; - An ppeninjjportion 901 is formed here; and left such that the cdiiducfiye .cpni^^^ 
v:;,i.can be ihe^lecti^)d?.90Q.. .(Se^ Fig^ l4B.)i The adbesiye^^42<f^^ 

adhesive. 421 arfc applied! to the. second substrate. 419,: but the pol^riiatioiii'^fi^ 
■ - necessary: : . (See Fig^^^ The "polarization filin .!is n<)t necessaryr b^^ 

^ protedion film,;:att^ thci/like can.be. usied in order to maimain rigidity^ : lii^h^ 
10; opening pbrtion:]s: fbrnied Jn the thin, plaite or protecting film iii ady^nte^ 
' conesporidi^g the openmg.portion 90l3'The surface of the first substi^atf4Qtfx^^ 

the thin:film deviot Is formed, and the setond siibstratie 4T9, are bonded usihg^eliiihesiv^ M^^-^^M 
. 420'aiirti;ihe visca^ ^J'/ ♦ - ' '^r''^' '^'^--^^^ 

. • ' . !^ :Similai:|p Embodiment:.!, the- first**s^^^ 400 and. the etehing;^ 
15 removed/^ •:An opening portioii is formed in the. firsf insulation film 402, -iand atf el^ 



902* is form^ . A passivation ; film. 903 arid a, fifth, irisiilation film 0(M are^^ 



coveriiig the electrode 902, and an opening portion 905 is fonried„so that the cond^u^^ 
connection to the . electrode: 902 can be made/ The . passivation : film ,903 may: be: fo 
using 2} silicon nitride fiiiii; a silicon Oxide film, or a silicon oxynitride filifiift a th 
20 50 to 500 nm, (tvpically between 200 and .300 nm), similar to the passivatigri, film 417 of. ' 

Embodiment i:i^The fiftli insulation film 904 is similar to the fourtii insulation film. 418 bC} : ^^^ 
:, Embodimeny, and 1t pr6vid}es leveling as well as being a protective filni;: The'^tate.of Fig^!^^'i' 

15B is; thusreiphec^byp^i^br^ *^cre; • - y^ ^^^^^^ 

V ^ .The second, substra^^ 
. L 'A pluraiiiy^^bf the thin filin deviceis fornied' by . processing liji' thr^ this^poirit ar^^^^^^^ 
i :: ^ Hianufaciurcdj^gcjC conductivc conncictio^^^ are . rhade between ;.electrQde^ using a^;J,j/. ^ ^h;^ 
'^^J-'^^S^ conductive: pas^f90^r the thin filnf' deviceis are then o>^rlapped^ and I joined; -^i^: . i.;^ 
semicoriductQi' device packaged in three dimensions js complete,." -(See F^^^^ .Large'\^^^ ': . 



/ capachy, shiall ivzej a^ have been spught for memory' in .recent^>^ and the^^ 

? ^ if 30 utilizafiorf of :;f techniques //for. threfe " dimensional packaging" iaifi/^in;^^^ 

.r:,^ig£^ Serniconducipr devices that are packaged in Ihree dimehsipris can easily be realized, without. J 

. .^^ liiaking the process steps; more complex, if the present, invention is used.!*,Note that the.!?^^ 
^i: -. joined thin film devices ate shown in Fig'/16 with cdhduciive connections made throiigh the .'^ 
. source and draitf r^giohs of the'thin film transistors, biit direct connections of . wirings niay J: 
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also be made. 



{Embodiment 3] ' - , - ^ . • -V} " v v", . ■'^v.f ^^^C ^ 

A semiconducior device using thin film, transistors (TFTsJ. whioh usCXeinj<^oft^^ V-^ul' 
5 thin film$ forrrted dn.aii in^latpi:: in their active layers is explaine^Cfi^ Jjfer^ 
. ' :. , Note that, although a cross* section, of one thfii film trarisistor portion' ahCwfr^^^ is iShoviniirt'''^-^''. ■ ''-^'^^fi^z) 
the figures in order to explain the positional .relationships such as those %t,ween >^^^^ and !. :. < ^2 
an active layer, and between wirings and iiisuiatiott films, the present inv^mion dan ilsa be CSV j -^^^ 
applied to an integrated circuit having a.plurality of thin film transistorsr'J-^^^g^ikv^ \; . ' . \'.';:^'tJr 
.10 A glass; substrate or a quartz substrate can be used, as a iirsv,%bstra|tfi 2401 in .Fig/*7:: 3^ 

17A. In addition, siibsirates having an. insulation film formed on thdf sStfacfis;^ as a: j' '^^'f^^^ 
silicon substrate, a metallic substrate, or 2i stainless steel. substrate, can als<pe -./^y^^i^ 
An etching stopper 2402 is fbrmed next for removal of the first^straic 2401 
-'immaterial having a selectivity which is sufficiently large with resped to tKr.first 
^ ■ ' ' 15 . used for the etching^stopper:2402. A quartz substrate is used as thelii^'^ife^ '-fM^ 
a nitride film having a thickness of 10 to 1000 nm (typically betweeifilXib anil 500 nm) isf ; v Ht 
formed as the etching stopper 2402 in this embodiment. " 

A lower portion insulation film 2403. is formed on the etching stopper 2402 from a 10 
to 100 nm thick (typically 300^ to 500 nm thick) silicon ox ide film^^: Further/ a silicon \ /: t 
20 oxynitride film may also be used. = . ' 

Subsequently, a 10 lo.lOO nm thick amorphous semiconduci6r/TiIm (an amorphous . # ^ 
,; ; silicon film 2404 in this embodiment) is formed by a known film formation method on the : ¥ ^ 

lower portion, insulation Tilni 2403^ .;(^^^ Fig. ITB^) ' Note thai^ii; s^^^^ 
; , amorphous silicon "film; an amorphous corhpou.nd semiconductor filnC?ti,c^ a$ amorphous : - 
^^'^^-j'^^r 25 silicon germanium can also'be used as the amorphous semiconductor. film^^: r: '/'''^::' 

A semiconductor film containing a crystalline structure (a. cryitaUine silicon film.;i: 
V 2405. in this embodiment) is then; formed. in accordance with. th(B technique recorded in;''; 
Japanese Patent. Application Laid-open No. 7-130652 (US Patent No:. 5,643,826). ^^T^^ 
■ . technique fecorded jn llie a^^^ is a means/of crystallization using a catalyst element C/ - 

30 (one element, br a plurality of elements, selected from the group consisiing'bif nickel, cdbalt, 
germanium, tin, lead, palladium, iron, and copper, . typically, nickel) for promoting 
, . crystallization when crystallizing an amorphous silicon film. 

Specifically, heat treaiment is performed in a state in which the catalyst element is 
. .. ' retained in the surface of the amorphous silicon film, thereby changing ihe amorphous silicon 
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filhi to a crystaliine silicon film. The technique recorded in EmboTdiniciirrQ>^^fiO^ 
patent; is use^d in this embodim^erii of thp present inventibn; but the techai.qoCt^-Qtded. i 
Erhbodinient 2 of the patent may also be used. Note that single crystalliW/atlicQff^^^ 
polycrystalline silicon films are contained with the term crystalling':silicon;fili^^ 
.5 crystalline" silicon' film formed in this embodiment is a. silicoff fflm"h%^ 
• boundaries; \ .\ *•]:. * ' ; : . *• . >■ ^ .i-^'-'^^^-'^'P^ • 

, Although depending upon the amount qf hydrogen contained in the ampjRpliou^^^^^ 
film, it is preferable to perform dehydrqgenation processing by heat uciSBfeilfat'400 to 
550®C for.several hours, thereby reducing.the amount of contained, hydroglh tg 5. a|to|ni(J% of 
10 less, and then performing crystallization.. Further, other method of mantJfacj^^ 

- amorphous silicoh film, such as sputtering or evaporation, may also be iiSed^fii6>^ it is' ... 
preferable to sufficiently reduce impurity elements such as oxygen and nitrggSjfcoritaih 
within the film.; ■ • ' , ' - ^^^'^^^^^^Z^:- '. ' 

A known technique may be used onVthe amorphous silicon film'.:24047tO^^.fo 
15 crystalline silicoh filrii (polysilicori film or polycrystalline silicon, film) 24p5.;f^l3^^ 

from a laser (hereafter referred to as laser light) is irradiated to the am6rphotisf:siUcdn,fil^^^ 
2404 in this embodiment, forming the crystalline silicon film 2405. (SeefFi^ 17C) A . 
pulse eniission type or continuous emission type.excimer laser may be used,^:tlBCTaser, and 
a continuous emission argon laser may also be used. Alternatively, the icc'oinil harmonic, 
20 the third harmonic, or the fourth harmonic of an NdiYAG laser or an Nd:YVQ lasgr may also 
be used. • In addition, the beani shape of the. laser light may be a linear shajpe (iikSuding long' . 
and thin shapes) or a rectangular shape. • . ■^^'' :''^^-[;'-'] -: 

Furthermore, light emitted from a lanip (hereafter referred to as Iam|f light) may also 
. be irradiated as a substitute ifor laser light (hereafter referred to as lamp anhealiigj. ; Lamp*^ 
25 light emitted from a lamp such as a halogen lamp or an infrared lamp can be used as the lamp 

light. ■ . *; 

A process of performing thermal processing (annealing) as above: by laser, light of 
lamp light is referred, to. as an optical annealing process. The optical annealing process is 
. performed at a high processing temperature "for a short, time, and therefore ih^, thermal 
30 process can be performed effectively and at high throughput for cases in which a substrate 
having low resistance to heat, such as a glass substrate, is used. Of course; Jhe. aim is to 
perform annealing; and therefore furnace annealing (thermal annealing) can; also be 
performed by using an electric furnace as a substitute. . . 

Laser annealing is performed in this embodiment using light from, a pulse emission 
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excimer laser formed into a \m&T. shape. The laser annealing conditiphs, are ^ foIlb.Ws: ! 
..XeCl gas is used as an excitation gais; the processing temperature is set tp. ippm lejthpBr.ature; . 
; \ the.pulse emission: frequenigy is set to 30 Hz; and tlie laser energy density is froiip'iSp to 500 

niJ/cm^ (typically beiAveen 350. and ^ _ - 

5 . . . ... . Alp.ng Avith the complete^! crystallizatiori of any. amorphous;: regibiit rem^^ ^fter: 

thermal, crystallization; laser annealing performed at the above conditibns has: Sri e^^ 
. lowering faults in. the crystalline rejgions already crystallizied. This. process can, therefore" 
also^be referred to as a process fox improving the crystallinity of the semicdnductor film by . 
Qptical annealing, and a, process fpr . promoting crystallization of the semiconductor film. : It 
10, .is also possible to obtain these types of effects by optimizing the lamp anneiaiing conditions/ 
^ A protective fi.lrn .2406, used during subsequent impurity addition, i$;fonhed next on'; 
the crystalline, siiicpn film: 2405. (See Fig! 17D.) The protective film 140(5 is formed 
using a silicon oxynitride film, or ai silicon oxide film, having a thickness froin'lOO tb 200 nni 
: (preferably between 130 and,T70 nm). The protective film 2406 is formed so that the 
15' crystalline silicon film.2405' is not directly exposed to a plasma during fmpurity addition, and 
in order to make delicate temperature control possible. ' * ' *■ ' 

Subsequently, an impurity element which imparts p-iype conductivity (hereafter 
. referred to as. a p-type impurity) is added through the protective film: 2406. . Typically a . 
periodic table group 13 element, usually boron or gallium, can be used as the p-type impurity 
20 element. This process (also referred to as a channel doping process) is one for controlling 
the TFT threshold voltage. Note that Boron is added here by ion doping in which a plasma:, 
is excited using diborane .(B2H6) without separation of mass, lori implantation, in which 
mass: separation is performed, may of course also be used. ' - • 

: ; *Ap-type impurity region (a) 2407 comainirig a p-type impurity element (boron in this 
25 embodiment) at a concentration of 1x10*^ ^tb 1x10^* atoms/cm*^ (typically between 5x10*'* . 
and 5xlOV aloms/cni^) is formed by this process, <See Fig. 170.) 

. Next, after removing the protective film 2406, unnecessary portions of the crystalline ' 
sih'con film are removed to form an island-shape semiconductor, film (hereafter referred to as 
an actiye.layer) 2408. ::: (See 1=:ig. 17E.) f - . ' t- ' - * . :. W' 

30 .A gate insulation film 2409 is formed with covering the active layer 2408. ..(See Fig. 

18A.) ..The gate insulation film 2409 may be formed having a thickness of 10 to 200 nm, 
preferably from 50 to 150 nm. A silicon oxynitride film is formed having a thickness of 80 
nm by.plasma CVD using N2O arid SiFU as raw materials. 
. .'.Although not shown in the figures, a two layer lamination film of 50 nm of tungsten 
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r^' \ riiiride (WN5 film an^^SSP run of tantaluiir:(Ta) is used as af gate: electfcj^e! 2^tM (S^R^^.^^^ 
„ 18Be) The^gai^ ejectrode may also be formed b>r ia single layer cdndiictiye, fil^^^^ : : 7: 

, preferable to use a two layer or a three layer laminaKdn film when rtec^ ^^^-^^^v^^-^^ : ' 

: ^ tV^ ' ■ ' ' ^ ^ NbjjeJtbai element; selected from 'the group ^dhkiiiing. of . t v 
.^' .-.j- „ ; , 5 ..(Ti), molybd^ntimXMp), tiingsten (W), chrc}ifhium-<Cr), and silicQrirtSi)76ir^^ 
^ qoiribiiiaiifiin^ elements (ty^icaHy! airl^o-W^^itc^ 

^'f^'^'^-^ .-.- ... w'' ■ cai|heused>s*the^gaieelecnrW^^ '-.^^ * ' ^^^Sife.*^^ 

iwv ^ ^ . Next, aft. n-typefimpWiy elemem 

/ Aligning manner with the gate:, wiring 2410 ais a iii^sfc -XSee"i=ig^^^^ 



lo;,"process. is: regulated stf that jphosjphorous is added to an n-type1mfiuni^^jrie|ii^ i^^thi^ 
V ibnrfed at a conce^itratiort : (lypic^ljy from IkIO'* td'Sxltf'^ oioms/cm 
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between' 3x|0*' and 3xl0.\^ atoms/cni^) which is from. 5 to IQ times' higher 
. . ^ boncentraiion sdded by itejchanne^l doping prbcesis;. • . ^ ' ' " H^fl^^ 

A resisi;makk 24 liv is^ formed, an; n-type impurity elemenit Xp^j^bi^^ 
15 embodiment) is added, and. ah*' n-type impurity^ .region . (b) 24r3,j^0Dtatij^ 
. cbriceniraiion of phosphordiis* is formed. V^See Fig,:18D.) Ipa dopitg:usii\g ph<^^ 
• : ' (PH3) is performed here (ion implantation may also be 'performed,; of CQU^^^ the' :^^^ 

concentration of phosphorous in this region' is set from.ixlO"^ td.lxIO"!^ atoriis/cm*^ (tVpfc^ 
' • between 2x10^ and 3o<io^aioms/cinO. ' ^' --"vr^:' 0!:-&:S 
20 ; . Further, phosphorous and boron which have been added in the . previous process, are" 
'"" already contained in regions in which the. n-type impiirily region, (b) 2413 if foririe^^^^^^^^ 
~ phosphorous: is added at a sufficiently high concentration . here, and.theretore one need noC/^- 
: cbnisider the influence pfphosjplioroijs and boron already added Jby the prior ste^ 

. . . , Aftej. removinglhe :fes1^^^ niask 2412, a first interlayef insulating is f6nn,e^r. V 

-.25. .(See Fig. 19 A.) 'Ah inisulation film' containing silicon, speciirically a silicon rtitride. filnirV^^^^^^^ 
1 silicon oxide film, a silicon oxynitridle film",'or a lafnihation film of a -colnbinaupn of the^^ 
. ^ filnis, may be forniisd with a thickness "of 600 nni to :i.5 //m as the first Interlayer ihsii.^ 
film 2414. 'A 1 um thick Mlicpn oxynitride film (with a nitrogen cohcentYatipri^ f^^ 
., 50 atomic%) is formed' in this embodiment using plasni SiH4, N:Q, arid. t^Hs^^is^^^^^^ 

^* '3(r raw maiwia;! gasses. " * • ;v^^■''^'■'^^:>"■ r^i^^^ XZ^J^^^- ■'f-'^i-^:-^ • 

. . A heal treatment .process is performed next in order to activate the n-type and p-type. . . 
/impurity elements added at their respective concentrations.. (See Fig. .l9A.) This process.^. 
* . ' '"'tan be. performed by furnace annealing, laser annealing, or rapid thermal annealing (RTA). ' " 
0'. The activation, process is performed here by furnace annealing: The heat treatment process/. 



• is performed within a niirogen atmosphere at 300 to 650**C,;prtferat)ly"1)etWe^ 
; - SSO'^C. Heat treatment is performeid here for 4 hoiirs at 550^C . r 

■ \^ - * The catalyst element used in crystallizing the amorphous silicon filrh (nickel in' tBfe 
embodiment) moves in the direction shown by the arrow at this point .in jWs embodiment, .' 
5 and is captured (geite^^^^^^ region;.(b) 241^/cqnta^^^ 

r • concentration of phosphorous and. which is formed; 6y the step showii in TigH^^ 

phenomena caused by the geitering effect.pf metallic eiemehts byVphb.spHprbus. and a^. 
.'result,; the concentration ;6f the catalyst element in a Chaniiel region 2415 becomes iesS'thaii 
i)r equal to IxlO'^ aioms/cfii^^ (preferably less than or equal td Ixio'^^^tpms/cmf)^ ■ . ; ? 
10 - Conversely, the caialysi' element is segregated in a high cpncenirdtion. in a region 
' which becomes a guttering site^ifor the catalyst element (the n-type . impurity i^gion (^^^ 2413. 
:iformed.by the .step shown in Fig. 18 D) /and the catalyst elemenV/eiists there at a ' 

- . . ■ concentration greater than, or equal 'to 5x10*^ atoms/cm^ (typically /froirT^^ to 5x20^ 
••■^•'■^ atpmsycm^). • . / w.'.^'ij '\ J ---- ^/ 'J- ' *. -y-^Y^'-v^- ^ % 
lij": '-- ; -In adclitiori, heat treatment is performed at a temperature of 300 i9 ,450T^:fo^ 1 to 12 .. 

- hours in an atmosphere containing between 3 and 100% hydrogen, thjcreby perforihing a ; 
hydrogenation process on the active layer. This process is one of terminating dangling 

; bonds in the semiconductor layer by hydrogen which is thermally, excited/ Plasma 
hydrogenation (using hydrogen which is excited by a plasma) may also be perfonned as' 
20 another means of the hydrogenation. 

" An opening portipii 2416 for reaching a source region and a drain' region of the TFT 
- (see Fig. 19B), and first wirings 2417 are formed. (See Fig. 19C.) Further, although not :. 

shown in the figures, : in this embodiment, the first wirings are a three layer structure 
% lamiriation films'in which a .100 nm Ti film, a 300 nni aluminum\film cohtaihing Ti, arid a 
25; 150 nm Ti film are formed in succession by sputtering. . "' ' 

• A silicon nitride film, a silicon oxide, film, or a silicon oxyriiiride film is formed next 
f . at a thickness; of 50 to 500 nm (typically between 200 and. 300 nm) as a. passivation film 2418. 
:\ (See Fig. 19D.) Plasma processing is performed in advance in this erribodimeht usirig a gas , 
:.:^.containing hydrogen such as H2, NH3 arid the like, and heal, tfeatme^nt . processing isj. 
30 performed after film formation. ' Hydrogen excited by this preprocess is supplied throughout 
. the first interlayer insulating film 2414. , By performing heat treatment in this state, the film 
, - quality of the passivation film 24 18. is improved, arid the amount of hydrogen added to the 
first interlayer insulating film 2414 diffuses to the. lower side, and therefore the activation 
• layer can be effectively hydrogenaied. - - . . *v 



Further, additional hydrogenaiion, processing may also be perfojiiied^a^i^^ 
passivation film 2418. ^ For example, heat treatment may be perfbriiied'fcr^^^^ 
300 to^50''C ill an atmosphere containing bet>yeeri. 3 and 100% hy4rQgeii^v||i^^ ' 
siniilar effect can also be obtained by usingplasnia hydrogenation: * * ' .v4:^J^f5tf^e^ 
- ■ ?. ^ iJ^sulatioii. film 2419, made, from ain OTganic jesin is then* formejd t|wpp:ft^^^ 
\ <>f approximately l./im & a leveling film^ (See Fig; 190.) ''Materiasjltt^^|jf 
acrylic, polyamidie, polyimide amide, and BCB (benzbcyclobuierve) caitJbc^^yS^ j^^^^V 
organic resin. The folipwing can be given as advantages of usiiig.an pi^ai^^^tLfilm^^ 
film formation method is' simple; the dielectric constant is low, ^nd^ih^rifyj^^ 
capacitaiice is low; ancl there is superior levelness: Note! that organic r^sift^^G 
those stated above, such as organic SiOL. compounds, can alsd be; u^i^|^^^ 
vpolymerization. type polyimide is used here, and it is formed by: finn^^C^iS)^^ 
ai5plication "to the substrate. ^ . ' • . ' ^-^^^^i^iiiii^K^^^ • 

• A second substriate'242tt is prepared next, and bonded to the siidi^^^^^ 
substrate 2401. on which the thin film device is formed. / A.glass substr^ci^:^uar^^ 
arid in addition, substrateis such as a silicon substrate, a metallic substrate; air^ 
steel substrate can be used as the second substrate 2420 here. A quartz substfsiiifj^^^^^^^^^^ 
the second substrate 2420 in. this embodiment. Adhesives such as epoxies^cyaiio^crylat^^^^^^ " 
and light hardening adhesives can be used as;ihe adhesive here. : v V:^^^ 

The first substrate 2401 is then cut away using means such as back grinding or C^^ 
(chemical mechanical, polishing), with the thin film device retained on the#t6i^^^^^^^ 
•2420, _ .(See'Fig. 20B.) A quartz substrate is used as the first substrate 2401;^j|t a'M 
filnfis used as the etching stopper 2402. in tjiis embodiment, and therefore Ny(£t"^gj^K^^^ 
hydroflijbnc acid is performed after grinding to a suitable thickness: Furtfep;: tfe'riitricle^^ 
film etching stopper 2402 niay also be removed subsequently by dry . ei^^^^^^ 
•.embodiment.; :.' . ' . ' . " ' .• ' "v. ^ ■ \. S-SJ^^^^'r-:}.'::"^ 

;,: ;. An opening portion 2421 is formed next in the lower portion insulatib.ff fii^^^^^ 
'order to connect to the active layer 24Q8 (see Fig. 20B), and second wiriii^;^2!2^^^ 
.insulation film;^423 are fam^.. . {See Fis."^ 20C.) Heat treatment of the 
is already complete; and therefore a wiring material having a low resistance. fpf heal can be'^f-" 
used as. the second wirings 2422. . . Aluminum may be used, similar to the.first \viririiis 2417, 
and indium tin oxide (ITO) maValso be used for cases in which the thin film device is used . .1 
as a transmission type liquid crystal display device, as shown in Embodiment 4.: : v fe^^ 

, - The thickness of the insulation film between the first wiring 2417 and the second 



*' ; wiring 24^^ can thus be made, thicker, and parasitic, capacitance can be^^ ft^^ using the. 
■ manufaciuring of the present invention. There are no. problems; in foiroing^'conductive. 
connections through the insulation film, and further, a wiring maierial. having low heat 
resistiahce can be used. This contributes to high speed circuit operation of electric circuits /^ 
. 5 'and to Accurate propagation of electric si^^ 

, . (Enibodirnent 4] 

' A process of manufacturing an active matrix liiquid crystal display device from the ^ 
: ; semiconductor device manufactured by Embodiment 3 is' explained in this %m6odiment. As i 
. 10 ^hown itfFig. 21, the second vviririgs 2422 i$ formed with respect to the Siibstrat^ the stkte ll 
. of Fig. 20B. . A transp^arent conductive film may be used, as the second wirings 2422 for !?] 
cases of manufacturing a transmission type liquid crystal display device;* aiid^a mdallic.film • 
niay be used if a reflection; type" liquid crystal display device is rnariirfiactured,*^fAn iiidiiim^^ - 
■ ^ tin oxidie (ITO) film is formed by sputtering to a thickness of' 110 niiiii;:bere becausie a i^^^ 
15 transmitting type liquid crystal display device is made. . 

Aji orientation film 801 is formed. A polyimide film is used as'jhe orientation, fi 
over this embodiment. Further, an opposing electrode 804 and an orientation film 803 are : 
formed, in an opposing substrate 805. . Note that color fillers and light, shielding films may 
also be formed over the opposing substrate when necessary. - ; , . 

20 A rubbing process is performed after forming the orientation film 803, so as. to orient 

liquid. cr\-stal molecules by giving them a certain, fixed, pre-tilt anjgle. -nThe afctive matrix - 
, . substrate. On which the pixel portion and a driver circuit, are formed, (the semiconductor J 
' device, manufactured ^ i embodiment 3) and the opposing substrate are then ' joined 
^ ^ together through a sealing niaterial,' spacers {both nbt shpwn in the figiir|s), and the like: in ! 
- 25,. accof dance with a known cell construction technique. . Liquid crystals 802 are then injected 
. " . between'both of the substrates," and are completely sealed using a sealant (not. shown in the . r: 
fijgui;es^^^ - KnoNyn liquid crystal materials niay be used for the liquid crystals. The active * 
' matrix liquid crystal display device shown iri Fig. 21 is thus complete. . . . 
. V overall structurejor a case. in which a driver circuit. i§ integrated with this active^ > 

30. matrix liquid crystal display device is shown in Fig. 22^. "Npte ihaf Fig; 23 is a cross, 
sectional diagram of Fig. 22 cut along the line A-A'. .' Fig. 22 is a diagram showing a state 
after a source signal line^'driver circuit 1902, a gate signal , line driver circuit 1903, and 
transistors, structuring a pixel portion 1901 are formed on a first substrate, after which a 
. second substrate is bonded, the first substrate is removed, and liquid crystals are introduced 



(liquid cn'slal introduced regionl906), as seen from the liquid cryst^sidCv 

• ^ The liquid crystal display d^vice shown in Fig. 22 is struc^uredlby the pik?t%jHion ; 
' 1901, the source. signal, line driver. circuit 1902, and the gale signal J^ne^4ri^^ . . 

The. pixel, portion 1901 is n-chanhelTFTis, and the. driver circuits fonflfiid in tfe^^ 
strucjufed bv CMOS circuits as basic elem'ehts. ? The. source signal Uae'tfrlveV:a^^^ 
and. the gate signal, line driver circuit 1903 are connected to an FPC (flexibfe prixitea 
1905 by using a connection wiring 1904, and signals from, external driver drcUits ar^^^ 
received. . . "■' / -v.- • -yc ^./^^ ft- 

Liquid crystals 1002, surrounded by an opposing electrode IpOl and .aj^^^ 
are below a pixel electrode 1004 connected to a pixel TFT 1005. fi^k liquid crystjds^^^l^^^ , 
are also below a driver TFT 1006 in this case, but the liquid prysials lQ02 jnay ajs^ 
arranged. only under the pixel electrode 1004 for cases when one wishes to., reduce pjlt^isiiic'r . 
capacitance. Signals from an FP.C1008 bonded by a conductive matejd^ .lcPO?^^^^^^^ 
the driver TFT 1006. -.. ; ' ■ ^ ^^.-f^ 

[Embodiments] • ij^^ift^^ 

An example of applying the manufacturing method of the semiconductor device dC 
the present invention to an active matrix type EL (electro luminescence) display device will 
be described. - • . ' ■•;-;^^:;:iv\. ' 

The manufacturing steps are same as that till shown in Fig. IQB of Embodinient 1. 
However the polarized film 422 is not. necessary. (Fig. 24A') A transparent conductive:!^ 
film having a large work coefiRcient is used as the pixel electrode. 1200. 
compound of indium oxide and tin oxide or a chemical compoijnd of iadiyro Oxide and zihc.: 
oxide, can be used as the transparent. cohduclive film.. ' ... ^ 

: The fifth insulating film 1202 is then formed on the pixel electrode. 1200, (belowihe..*/ 
pixel electrode in the figure) and an open portion is formed in the fifth irisulating film .1202 
on the pixel electrode 1200. An EL layer 1201 is formed on the pixel electrode 1200 iff the.;.;; 
open portion. Known organic EL materials and known inorganic materials cin be used foC^;. 
-the EL layer 1201. Further, low molecular: weight (monomer) materials and hijgh molecula^^'ll 
weight (polymer) materials exist as organic EL materials, and either may be lised. f 

A known' application, technique may be used as a method of forming the EL layer ' 
1201. Further, the structure of the EL layer may be a lamination structure or a single layer.i*! 
structure., in which hole injecting layers, hole, transporting, layers, light emitting layers, :* 
electron transporting layers, and electron injecting layers are freely combined. 



: A cathode 1203 comjpdsed of a conducting film having; light sKieWing pro^ 
(typically a conductive film having aluminum, copper, or silver as its maui constituerit, or a ■ 
lamination film of these' and another conductive, film) is formed on. the Et layer. 1201 (below^.' 
the EL layer in the. figure). Furthermore, it is preiFerable to remove,, as mucli as possi]ble, 
nioisture and oxygen exisimg in the interface between the cathpde 1205 aiid the EL.laybr 
1201. h is therefore necessaryi.to employ a scheme such as forming ihe:lit layer 1201 arid 
the cathode 1203 in succession within a vacuum, or one* in which the. layer 1201 is 
formed in a nitrogen or iaert' gas environment, and then the cathode 1203 is formed without'' 
exposure to oxygen or mbisiure, * It is possible to perform the above stated .film formation in 
Embodimient 5.. by using' a multi-chamber method (cluster tool miethpd) film. formation 
apparatus. ■;• .-^ ^ / . : ' ■ ' ■ ''^ - 

An. EL element composed of the pixel electrode, 1200, the^^ EL layer 1201, and the 
cathode 1203 is thus formed. , The EL element is enclosed by the Mlef rriaterial 1204, (Fig. 
243) Z . - • ^'•/^ .yZ^f':^ 

A glass plate, a meiallic plate ..(typically a stainless steel matenal), a'ceramic plate, 
an FRP (fiberglass reiriforcefd plastics) plate, a PVF (polyvinyl fluoride) film; a mylar film, a 
polyester film, and an acrylic resin film can be used as the cover material 1205, . Further, a 
sheet having a structure in ^x?hich" aluminum foil is sandwiched by a.PVF film.or a mylar film 
can also be used. '"'-'\ ^ •? 

Note that, it is necessary for the cover material to be transparent for cases in which 
the irradiating direction of light from the EL elements is toward the cover material side. J.uA , 
transparent material such as a glass, plate, a plastic plate, a polyester film, or ah acrylic film, 
is used in this case. " 

Further, an ultraviolet hardening resin or a thermally hardening resin can be used as 
the. filler material 1204., PVC (polyvinyl chloride), acrylic, polyimide. epoxy resin, silicon , 
resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. . Deteriojation 
of the EL elements can be suppressed if a drying agent (preferably barilim. oxide) is formed 
on the inside of the: filler material 1204. ; 
:;. Furthermore^ , spacers may alsoi be included within the filler material . 1204. . . It is ' 
possible to give the spacers themselves moisture absorbency by forming the spacers from 
barium oxide. :• Further, when forming spacers, it is also effective to. form'a resin film on the 
cathode 1203 as a buffer layer for relieving pressure from the spacers.; \ ^ - 

Lastly, the second substrate 419 is removed by cut a substrate same as Embodiment 1. 
Thin and light active matrix EL display device is thus, manufactured.. (Fig. 24C.) 



'V: / > >. / : -^(Embodiineht.^] * " ■ * "rj ' ' "'^r*' 

\ . . ' An example of mantifactiiring an EL 

' present jnve^iiioii in' ih^^ embodiment will be descifibed,. Fig. 25 is a diagranj^^^^^^^ 



5 siate. aftjbr.a source:'signal line driver circuit 2102, Mate. signalJini5:ddVjer<^^ afid," - '^"^^t 

--^.transistor? stfuctimng tf.pixel ponibii 21D1 kre formed on the first substir|t(^ ar^^ 



; .: the second substrate is bonded, the first spbstrate is reinoved, and the EL iayefis for^^ as' 
, r ' " ; " seenfronj the EL layer lside/ :Fig. 26Js^ diagrainrr ^f Fig: IJ^cflt ^ 

10 In Figs. 25. and 26, reference numeral 2201 denotes, a substrateii r^^^ 

^.^.^iv. : . ^ 2101 denotes a. pi?fel portion, reference numeral 2102 denotes ;a s(MLiit^.;.£Sg^^ 

circuit, 2103 denotes a gate" signal line; driver circuit. Each, oif.^the:^ 
/?. , cpimbct^ to ah external eqiiipmeiii via ai ^oiiftection wiring 2104 ieadirij^io;iir^ 

- X .j'v- V : "A first sealing material 2106, a cover material. 2107, a fiUfir mBteruir^ and a:^v\, 

$V second sealing material 2108 are formed at.this point so as to surround.ihe pixel portion 2101^^ ' 

the source signal line driver circuit 2102, and the gate signal line driver circuit2lpl;ir ; . '\ -r . 

j '\ . Fig. 26 is a cross sectional diagram corresponding to Fijg. 25 cut alohgiiTe line A-A'. . 

; ■ y ; ' " A driver. TFT 2202 (note that an n-channiel TFT and a p-channel JFT liere) . 

A. ... . . 20 contained in the source signal line driver circuit 2102 over the substrate 220ir'and 

Srj - <y tFT:2203 (a TFT for controlling the electric current flowing in an EL eilenienUsjShbWii here) '^'y ; 

pV :' ':^^ ' . . containedin the pixd portion 2101 ar€i fp ' - -- y'^ 

iS^K . . ' A pixel ekctrode 2204 is^ 

r J region or a draiift' region 6f the: pixd.TfT 2203. A transparent. conducUvCf^^ 

- -'I-v . : 25 Urge work coefficient is used as;the pixelelmrode, 2204. A chemical cpmpbiinCof indium 

: * " oxide arid. tin oxide. or a.chemicat compound of indium oxide and zinc oxide! c^n fee used a^^^^-^^ 

-c^'l- : '"^v the transparent 'conductive ^fi^ ^^ . ■ " "K^^^^^^ 

■ : . • "An insulating film 2205 is then formed on the pixel electrode 2204 (belpjy'ihe pixel 

and an.opert.porl|pn^i$^ the irtsulating film;:^?^ 

^JvX^r'^jl^ electrode. 2204..'; An EL layer 2206 is formed on the pixel electrode 220|Miti;ihe: ojpeni^'i^^V. 

^Ir':^^^:^':'^''-' '- ; PO^io^' Known organic EL materials and. known inorganic materials can be...0sjed for the /^i;.: 

/ > , EL layer 2206. . Further;: low molecular weight (monomer) materials arid high.. jmolecular js. 

p[ ■ • *. weight (polymer) materials exist as organic EL materials, and either niay be used." . -V . : 

r.- ; : . 1; V • . . . A known application technique; mav.be used as a method of forming' the EL layer^j - 

V^- ■ ■ ^ .* .40 • . - • : ' . 
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• ,r / ^ 2206... FufiKer, the stniciufe of the EL layer may be a' lammation stnjctur^ orV layer!"'^^ • ' 

' [ ' V stmciur8, ii[i which hoi e^ transporting layers,^ light : ernittiiTg lay^^^ 

. ^ *; : elecirpiftransfrtb layers, and electronjinjecting layers are freely coniibiiiedv ' '•^l:-^^^^ V • 

\.j'':^\:k^,,. ^ "■" 'Xj"^ cathode 2207 composed .of a conducting film having light.shiel^ing p^^^^ Jo-^M^' 

-X.. 'V:Kf;t- *• : C't;V^5 (lypic^^ hayihg aluminufn, cpppe'tj or silyer as its rnaiii;'c^^^^ or.a3^" 

: ,V • " lamin^off;ifiim"6f these and another conducting film) is formed on %e Et 'layfer'22dl;'"^^^^^ 

- ' \^ > . . Furthermore, it is preferable to remove, as much as possible, moisture arid oxygen existing in : .r: 

- ^ ^ :::y the interface;between the ca 
- ' - . . . above s^te„d* film, formation in Embodiment .6 by using a multi-chamber method (cluster tool t; - 

^ ' ' ' ;. >:io. method) fita^^ . ' " . '''^ V f^'S^f^:.-:. ^^^^^^^^^ 

V k *^'-^ . : "' ' . 'V -^ .EL e^^^ 

f cathode 2207 is thus formed." The EL element is surrounded by the coyef ^material 2107T?:H 

2-. . which. is/joined to the substrate 2201. by the first sealing material 2106^^^ 

^ V ^ matenal 2108 and is enclosed by the filler n^^^ : ; -'i-^-'^^H 

- " 15 *: :-;.:A llasjs.plate, a metallic plate (typically a stainless steel plate), a. terami^^ an^-: - 
~ ' V FRP (fiberglass reinforced pl^^^^^^ 

polyester, film, and an acrylic resin film can be used as the cover material 2107. Further, a/ 
. ' V . ^ sheet having a sinjcture in which.aluminum foil is sandwiched b 

' . ' can also be used. • •* '['• V-'r'/:- ^ 

;* /;•,: 20 Note that, it is necessary for the cover material to be transparent for cases in which 

the irradiaiing direction of light from the EL elements is toward the cover material side.l A 
iransparem material such as. a glass plate, a plastic plate, a[ polyester film; or an acrylic film^'^iv 
^-f■..5^■'; . . ' is used in. this* case.. , ^. ■ "X, 1.-: .r'^'' ' - '"'Ji^':.'-' 

SA^-S^^V^ ' "' " • -^-'^ • ^Furtne;^ an ultraviolet liardeithig resin or ia thermally hardening resin:can be used as: ; ■ " 

V ^ i '^ ^^ filler materiiir 2208^ . PVC. (polyvinyl chloride), acrylic, polyirhide, epoxy resin, silicon 
;V-^^§^ - i. resin, PVB (polyvinyl butyral) and EVA (ethylene vinyl acetate) can be used. ^Deterioration^ 

^ti^^4.'^''X.^^:y'. : : the EL demerits can 'be suppressed if a drying agent (preferably barilirii oxide) is formed ^ : 
^- V - ' on the inside. of the fiHer ma^^ /'^ ; • . * . 

P^v;,;- X- ' > .;^^,^funhertndre,:spacers:.m also te included^ within the . filler mafteiM.. 2208. It is';;5-: 
. 30. possible to .give the spacers themselves moisture absorbency by forming the spacers from ' 
' barium oxide..;. IFurther, when forming spacers, it is also effective to form a resin film on the 
y cathode 2207 as a buffer layer for relieving pressure from the spacers." -'^ . ' - 

.-^ The:.^^^ 2104 is electrically connected to the FPC 2105 through a 

/ . conductive material 2209^ The connection: wiring 2104 transmits signals sent to the pixel 



"''.J' 



portion 210T, the spurce signal Iine.driver circuit 2102, and the gate signal linV.driWrarc^ 
2103' to the FPC il05, and the wiring is electrically connected to external equipment by ih^.K 
FPC2l65. ;-'^;' J }/ . ^.^'^ 

Further, the. second sealing material 210|f is formed so'as tp coyer exposed p^^ 
5 the firsf sealing maierial 2106 and. apportion !of the FPC 2105. resulting mi^fl^^^^ itt^hipii 1--^ 
the. EL elements are completely cutoff from . the. aiiriosphere: this beddmeis^^^ 
deyice. having the cross sectional structure of Fig. 261 . - ' r -^r::^ 



[Embodiment 71 
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■ A method of forming a. bottom gate thin film transistor: using th< mariufactu^^ 
;v . method of tficf present invention is exijlained simply In this enibodimfeht^' ; A crois? .se<S^|on '•W'kM 
; . diagram of one transistor portion is shown in.Fig^ 27, and the .mei|ii6d,^ 
\ - basically the sairnc as that .or^Embpdiment 3. Note that the ifefnT feoitom 

transistor indicates a thin film transistor having a shapes in which an .active iayer is fprfr^^d Jiif^^^ • > 
^ >15 a layer betweenia gate electrode and a setoiid wiring (the gate decirode' and the w^ 

not formed on the sanae side of the active layer), as shown in Fig. 27, in this spetificiatiohV^.-^^^^ 

An impurity is added to the active layer 2408 in a self aligning manner: with the gate;v: : 
electrode . 24 10 as a niask, similar to Enibbdimeiit 1, in Fig. 18Ch The'lirst:^^^ 2^17 is ^^C: - 
not necessary, and therefore the; passivation film 2.418 arid tfie insulation/ filW 2419; are^^^^ 
20 formed on the gate electrode 2410, thereby performing leveling. The second substrate 242Q^.u x ' 
,■ is bonded nexti the first substrate 2401 is reifnoved, and the second wiring' 2422 (denoted 
; the second Syiring. in order to be compatible with Embodiment S: although the first . w^ 
^ does rioit exist in thisiembodiment) arid the insulation film 2423 are.fonned/ j ^ ^/^^ 
^ - : . ^. .A bpiiOni gate trarisisipr.possessing af!wiring and a gate electrode jori opjibsite sides;'bf 

25 an active layer can thus be .fornied. Differing from a converitional bottom gate transistor, ari^^^^^^^^^ 
•V*'.. impurity can be added in a. seff aligning manner. ' y . • ; .i-::^ 



f^;^T:':'''*;A ,;[Enibodiment^ ' .. k " ■ • V-^^/' 

- - • - • ■ ' • . . .. . - ' . • ■ • . • . :-..r • ,-..^y^,- 



^; '. , * . . The actiy^^^ matrix display, device manufactured by emplp ving the,.gres;eni inventidh,^^^ 
30 may be used as' a display portion of electric^equipment. As such electric equipments^ 1tiere!^|"'- 
\ are given a video camera, a digital camera, a projector, a projeciion TV, a goggle type 
display (head moiini display), a navigation system, a sound reproduction device, a note type ';;:, 
personal cprhputer. a game device, a portable information terminal (such, as a mobile .7/" 
computer, a cell phone, a portable type game device or an electronic book), an image 

' 1^./ " . ■ '-42 ■ '' \ ' ' ' ' ' • ' ' . \-.. 
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playback device haying a recording medium, and the like. Spedfic .cxanijpfles of sucti. 
' electric equipments are given in Figs; 28A tQ 28F. . .1; 
Fig. 28A shows a cell phone lhat is composed of a main body 306l, k voice output 
portion 3002, a Voice, input, portion 3003, a display portion 3004, operating "switches 3005, 
5 and an. antenna 3006^' Theactive matrix display device of the present inyerition may be used 
*• in the'display portion 3004.1 / * . ^i- y 

Fig. 28B shows a video camera that is composed of a main body 3101, a display 
' portion 3102, a sound input portion 3103, operation switches 3104, a baftefy 3105, and an ' 
Image receiving portion 3106.. The active, matrix display device of the present invention ' 
10 . may be used in the. display portion 3102. 

Fig: 28C shows a mobile computer that is coniposed of a main body 3201, a camera 
portion 3202^^ an. image, receiving portion '3203, an operating switch 3204 and a display 
portion 3205^ The active matri.x display device of the present invention may be used in the. 
display portion. 3i205. ~ " v 

15 , . Fig: 28D shows a goggle type display that is composed of a main body 3301, display 
portions 3302 and arm portions 3303. The active matrix display device of the present.' 
invention may be used as the display portions 3302. 

Fig. 28E shows a rear projector (projection TV) which is composed. of a main body 
3401, a light source 3402, a liquid crystal display device 3403, a polarized light beam splitter 
20 3404, reflectors 3405, 3406, and a screen 3407. The present invention may be applied to 
the liquid crystal display device 3403. : • : 

Fig. 28F shows a from . projector which is composed, of a main body 3501, a light 
source 3502, a liquid crystal display device 3503, an optical syisiem 3504 and a screen 3505. 
The present invention may be applied to the. liquid crystal display device 3i03, : 
25 As described above, the application range of the present inveniiori is extremely wide, 

and may be applied to electric equipments in all fields. 

A semiconductor device can be made thinner, lighter weight, and.be imparted with 
flexibility with., the present invention'. In general, the process of manufacturing a 
30 semiconductor device is complex if a substrate is made thinner, but the semiconductor device 
can be easily manufactured by using a suitable supporting material only during manufacture 
in the present invention. It is possible to apply the present invention to semiconductor 
devices in which circuits such as SOI structure integrated circuits, active matrix liquid crystal 
display devices, and active matrix EL display devices are formed on an insulator. Further. 
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insolation*' films ''between' wirings ca^ made thicker by using the pfesim^ uffi^^ *: 
.parasitic capiacitance generating between" wirings formed on different Iayfe*s[Mi5 be reduced^^ 
In addition; the problem of making conductive connections by forming $ivjapeiiir^ in* 0^=^^; 

an' instilation film, and the problem of >yiriqg material. .heat resistance wKek'iOSffl^^ 



5 are formed thicker with a convehiidinial structure are solved! . ^ fi^^f 



....... • - ^ - 
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